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m O DIRECTIONAL dynamic 

U I ^ MICROPHONE 


IXCQ HEADPHONE MICROPHONE 

IXOO COMBINATION SET 


The D12 is used in 
broadcasting and 
television studios all 
over the world, yet 
the price is right for 
the recording enthu¬ 
siast. Only AKG 
massive production 
makes this possible. 


This lightweight communi¬ 
cation set combines the 
renowned K50 headphones 
and D58 noise cancelling 
microphone in one com¬ 
pact unit. 

Headphones— 

Frequency response: 

30—20,000 c/s 
Distortion: 

Less than 1% at lmW 
Microphone— 

Frequency response: 

50—12,000 c/s 
Impedance: 200 ohms 


From the world-famous 
AKG company, here is 
a professional quality 
microphone at a price 
within the reach of 
every recording enthu- 
siast, the ideal 
microphone for making 
high quality tape re¬ 
cordings. Has cardioid 
directional characteris¬ 
tic to cut down back¬ 
ground noise and 
gradually rising fre¬ 
quency response for 
true reproduction of 
music. A special feature 
is the bass attenuation 
switch for close talking. 


Three models are available: 
DI9 B/60— 

Low impedance, supplied 
with plug for cable. 


DI9 BK/60— 

Low impedance, supplied 
with table stand and cable. 


DI9 BK/Hi— 

High impedance, supplied 
with table stand and cable. 


Technical Data: 

Frequency Range— 

40-16000 c/s 


Output Impedance— 

D19 B/60 and BK/60 

60 ohms 

DI9BK/Hi 

200—50 k-ohms 


Sensitivity— 

0.18 mV/ubar on open 
circuit —75 db re IV/ 
dyne/cm 2 


DYNAMIC 

CARDIOID 

MICROPHONE 

The Professional 
microphone 
for the 

tape recording 
enthusiast. 


For further information about AKG Microphones, Headphones, Headsets, Stands, Accessories, write ’phone or call :— 

AKG SALES DEPARTMENT 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

72 CLARENCE STREET, SYDNEY. 2 0233—ext 386 
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GETTING THEM STARTED 

Certainly not before it was due, Federal and 
State Governments are giving attention to the 
problem of training a larger proportion of the 
population to the higher technological standards 
which modern living demands. Typical is the 
revision of secondary school education, the moves 
to facilitate apprenticeship training, the provision 
of more universities and the plans—as yet 
embryo-—to make use of educational broadcast¬ 
ing and television. 

Over all the planning hangs the spectre of 
cost and it would be unrealistic to minimise the 
problems of those who have to provide what the 
public needs with the money which the same 
public can be induced, unwillingly, to part with. 
But it is equally unrealistic for the authorities to 
ignore the tremendous potential there is for initial 
self-education by the rising generation through hobby and club activities. 

What is very much to the point, in this regard, is that electronics is 
one of the most fascinating of all hobbies, while it is also the key to a 
large proportion of modern scientific thought. The lad who builds his 
first transistor set stands to gain a great deal more than the initial satis¬ 
faction of hearing a few broadcast signals. 

The Wireless Institute of Australia is to be commended for its current 
efforts to organise School and District clubs but there is a limit to what 
any such organisation can accomplish under present conditions. While 
the W.I.A. can engender a certain amount of enthusiasm, the fact remains 
that the lure of their own transmitting licence is a very distant one for 
most lads. Long before they have attained the necessary age and qualifi¬ 
cations, their interest may well have turned in other directions—often less 
profitable. 

I’d like to commend to you, on page 109, the remarks of Bill Moore 
on the subject of “Novice” licences. Bill is one of the most respected men 
in the Amateur ranks, an “old-timer” with a fine record of service in the 
Wireless Institute and elsewhere; his emphasis on the need for encourage¬ 
ment at a younger age level is worth careful consideration. 

Consideration should also be given to the way the Soviet Government 
is promoting self-training in electronics. Perhaps this is one educational 
step we can take without having to worry too much about the cost. 
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MAKE YOUR OWN 
HI-FI CABINETS 
& SAVE £££’$ 

So easy a child could manage it. The Instrol way 
— a new simplified method of assembly. A 
hammer, screwdriver, one evening of your time, 
and you can make your own cabinets for less 
than half cost. Kits are absolutely complete, with 
easy to follow instructions, nails, screws, grille 
cloth, felt, moulding, gold trim, legs, castors, 
stays, etc. All parts are precision cut, fit together 
smoothly. External panels are from heavy 
laminated timber with beautiful selected veneer 
finish. Instrol cabinet kits may be posted to any 
part of Australia. Send now for illustrated price 
list. 



Instrol, a complete range of 
craftsman cabinets , Above and be¬ 
low are equipment cabinets Nos. 
200 and 400. Grouped at top right 
is equipment cabinet No. 100 with 
8in and 10/12in speaker en¬ 
closures. Both RJ and Distributed 
Port Enclosure designs are avail¬ 
able. 



Panels are machine 
mortised for smooth, 
accurate assembly. 


[Moulding mitred, also 


Selected veneers on 
top, bottom, and sides. 


Beautiful accoustic 
grille material. Lining 
felt also 


supplied 


INSTROL HIGH QUALITY 
HI-FI CABINET KITS ^ 
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[Chassis is first previsits 
I punched and drilled. Thei 
I heavy cadmium plated ft 
I prevent corrosion and enaur 
I good conductivity. Fin all 
I passivated to prevent finger 
^ marking. 


and smart louvered venti¬ 
lation. Heavy enamel Atating 
with baked hammertone 


WATCH for th« coming Paymaster all transistorised hi-fi 
amplifier. Immediately the circuit is released, you will 
find the kit and built prices in our Playmaster Catalogue. 


INSTROL-PLAYMASTER 
PROGRAM SOURCE No. 2 
TUNER 

Kit of Parts £17/13/- 
Built & Tested £27/3/- 


INSTROL 

PLAYMASTER 


EQUIPMENT 


Offers you a wide range of high quality audio 
equipment to the original "R. T. V. & H." de¬ 
signs. Australian designed, Australian maple, 
guaranteed and lifetime serviced. Available 
ready built and tested, or in kit form ready to 
build yourself. At a price well below that of 
similar imported amplifiers. Happy owners of 
Instrol-Playmaster come from all walks of 
life. Write, phone or call for free catalogue . 


METALWORK AND LABELS FOR ALL 

“R. TV & H” DESIGNS 


INSTROL-PLAYMASTER UNIT 
No. 4 STEREO AMPLIFIER 


Kit of Parts £39/14/- 
Built & Tested £49/18/- 


INSTROL PLAYMASTER 
GUITAR AMPLIFIER 

The new “R.TV & H.” Guitar Amplifier 
models 102 and 103, now available as a 
complete kit of parts or ready built and 
tested. The kit is complete in every detail, 
including beautifully finished carrying case 
and your choice of speakers. Full price 
details, etc., in Instrol Playmaster hi-fi 
catalogue. All parts also available 
separately. 

Cadmium plated and passivated 

chassis.£ 2 15 10 

Anodised Labell Black/Gold. £ 1 7 6 

Carrying case with choice of 

baffle (3 or 2 speakers) .. .. £ 10 4 0 


INSTROL — not just a chassis, but really high class metal¬ 
work. We take all Playmaster, and other popular “R.TV 
& H.” designs, and have the necessary boxes, chassis, panels 
and labels made to the most rigid specifications. Our price 
list details not only the ran^e of our own Instrol metal¬ 
work, but also the full range of Oxford chassis boxes, labels, 
etc. Between Instrol and Oxford, we can supply metalwork 
and labels for almost every “R.TV & H." design, Test 
equipment, TV, Hi-Fi, Instruments, Radio, P.A. amplifiers 
— all are included. Send now for free INSTROL-OXFORD 
metalwork price catalogue. 


I Please send me, post free, full details of the □ Instrol-Playmaster HI-FI. 

| following. □ A.K.G. Headphones. 

□ Instrol Cabinet Kits. 

. n * VR TV & H< ” TV Kit. 

ADDRESS . □ Tester Kits. 

□ Instrol Metalwork. 

.. (Place X in square) 


POST COUPON 


BROADWAY ELECTRONICS PTY. LTD 


E. S. & A. BANK BUILDING, CNR. BROADWAY & CITY ROAD, SYDNEY. 

(OPP. grace Bros.) PHONE: BA4891, BA4892, BA4893. 
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Brook lands was once the big name in motor racing. This picture, from the BBC 
Radio Times Hulton Picture Library , London, shows an outside broadcast in 
progress from the trackside. 

FORTY YEARS OF 
BROADCASTING 

Just over forty years ago, the seed was sown from 
which sprang the huge British Broadcasting Corporation 
—better and more simply known by its initials, the 
B.B.C. This article, prepared by the Marconi Company, 
gives a fascinating insight into the early history of 
radio broadcasting, indicating some of the problems and 
frustrations which faced pioneers in the industry. 

rpORTY years ago, on 14th November, 1922, the Marconi Company for- 
* mally handed over its London sound broadcasting station, 2LO, with 
which the company had been transmitting programs since the previous May, 
to the newly-formed British Broadcasting Company Ltd., an organisation 
formed by six large radio manufacturers with a share capital of £100,000.* 
Today, the British Broadcasting Corporation has an annual income of 
over £40 million, possesses nearly 400 transmitters and employs a staff 
of over 17,500. A daily audience of 25 million is claimed for its sound 
programmes and 20 million for B.B.C. television. 

The seed sown by the Marconi Company in the years 1919-22, when 
techniques developed during the Great War were used to originate enter¬ 
tainment broadcasting in Great Britain, have thus borne remarkable fruit. 
The story behind those pioneering years is a curious one in terms of 
evolution and one not generally known to the public. 

To a Canadian must go the honour of being the first to broadcast 
speech and music. This was as long ago as 1906, when Professor R. A. 
Fessenden, working in the U.S.A., transmitted a short program on Christmas 
Eve of that year from Brant Rock, Massachusetts. His transmitter was a 
50 kc/s alternator, modulated by a water-cooled microphone. 

Others followed suit, notably Dr Lee de Forest in 1907, 1908 and 
1910, the 1908 experiments being carried out from the Eiffel Tower. An¬ 
other American, E. W. Alexanderson, succeeded in building a 100 kc/s 
alternator with a power of li kW and made a decisive step forward in 
1912 when he devised a means of coupling the microphone indirectly to 
the alternator. 


De Forest used a modulated arc for 
his tests and both this and the alternator 
systems had serious practical disadvan¬ 
tages. Nevertheless, it must have been a 
puzzling experience for the few ships’ 
operators who chanced to tune their re¬ 
ceivers to the transmissions, to hear dis¬ 
torted music and speech instead of 
morse. As for the experimenters, they 
were carrying out serious tests and there 
was no thought of mass-entertainment in 
their minds at the time. 

THE TRIODE 

Oddly enough, de Forest had the key 
to successful radio-telephony transmis¬ 
sion right to hand in his own invention 
which he called the “Audion.” This was 
the triode thermionic valve. Unfor¬ 
tunately, the early Audions were very in¬ 
efficient as amplifiers and it was not un¬ 
til after Dr Langmuir’s introduction of 
high-vacuum triodes in 1912 that they 
were found to be capable of generating 
oscillations. 

Thereafter, events moved swiftly; the 
high vacuum technique gave the ther¬ 
mionic valve a significant amplification 
factor and the almost simultaneous dis¬ 
covery in 1913 by Meissner (Germany), 
Armstrong, Langmuir and de Forest 
(America) and Round (Britain) of the 
valve’s ability to generate oscillations 
opened the door to practical radio¬ 
telephony. 

The 1914-18 war gave great impetus 
to the triode’s development in the mili¬ 
tary field and, in particular, the work of 
Round and Prince of Marconi’s estab¬ 
lished radio-telephony’s value as a 
means of controlling fighter aircraft. The 
coming of peace found the thermionic 
valve vastly improved both as an ampli¬ 
fier and a generator, and designs for 
radio-telephony transmitters and re¬ 
ceivers were by that time well estab¬ 
lished. 

With the war ended, civil use for such 
equipments had to be found and evalu¬ 
ated. As one aspect of this, the Mar¬ 
coni Company in 1919 installed a radio- 
telephony transmitter at Ballybunion, 
Ireland. It was via this station that the 
voice of W. T. Ditcham, a company en¬ 
gineer, made history as being the first 
to span the Atlantic from east to west, 
being received clearly in Louisberg 
(Nova Scotia). The transmission was 
carried out on a wavelength of 3,300 
metres. 

OTHER TRANSMITTERS 

Later in the year a 6 kW experimental 
radio-telephony station was built at Mar¬ 
coni’s Chelmsford works, but this was re¬ 
placed early in 1920 by a 15 kW trans¬ 
mitter with which a series of public tele¬ 
phony range tests were carried out by 
Round and Ditcham. 

Purely to offset the montony of read¬ 
ing “railway time-table” material at the 
microphone for test purposes, the en¬ 
gineers introduced the occasional musi¬ 
cal item. To their surprise, reports and 
letters of appreciation came in from all 
over Britain and the continent, and it 
was obvious that the amateurs wanted 
more. 

Thus the real beginning of broadcast 
entertainment in Great Britain was acci- 


*The Marconi Company; the Metropolis 
tan-Vickers Co.; the Western Electric 
Co.; the British Thomson-Houston 
Co; the Radio Communication Co. and 
the General Electric Co. 
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dental; a mere side-effect to the main 
business of range-testing. 

On February 23rd, 1920, the Chelms¬ 
ford transmitter again made history by 
broadcasting the world’s first telephony 
news service. The further interest shown 
by listeners was another straw in the 
wind to indicate that there might be pos¬ 
sibilities in the broadcasting of speech 
and music for entertainment purposes 
alone. Plans were laid for an ambitious 
essay~~no less than the transmission of 
a recital by Dame Nellie Melba herself. 

This, the world’s first advertised pro¬ 
gram of broadcast entertainment, took 
place on June 15th, 1920, when Melba, 
under the sponsorship of the “Daily 
Mail,” visited the Marconi works. At 
7.10 p.m. on that summer evening the 
golden notes of the famous prima donna 
thrilled amateurs all over Europe—-the 
privileged few hundreds who owned re¬ 
ceiving equipment at that time. 

The spate of congratulatory messages 
which came in as a result convinced the 
Marconi Company that here was a vast 
potential civil market in transmitting 
equipment, domestic receivers and com¬ 
ponents, if only the public at large 
could be made aware of the fascina¬ 
tion and the entertainment value inher¬ 
ent in broadcasting. 

OFFICIAL HURDLE 

There was, unfortunately, a snag, and 
a big one at that. The Marconi trans¬ 
missions were licensed by the Postmas¬ 
ter-General for experimental purposes 
only and* although the occasional special 
demonstration was tolerated, a regular 
entertainment service would most cer¬ 
tainly be vetoed. Nevertheless, some 
further broadcasts were carried out. 

The blow, when it fell, was none the 
less heavy for being anticipated. The 
worst happened; the P.M.G. withdrew 
the company’s licence to transmit items 
of entertainment on the ground of inter¬ 
ference with legitimate services. 

The situation was crucial because, al¬ 
though the company had a clear lead 
at that moment, there was every indica¬ 
tions that American business interests 
were hot on the trail and were shortly 
about to make a big drive to popularise 
broadcasting and to go all-out for world 
receiver markets. 

The situation in America, in fact, 
paralleled British experience. In 1919, 

Dr Frank Conrad, of the Westinghouse 
company, had built an experimental 
radio-telephony station and, like Round 
and Ditcham, transmitted music to avoid 
the tedium of continuous speech. He, 
too, was inundated with requests for 
more and more gramophone record 
t r ansmissions and soon, largely as a re¬ 
sult of newspaper publicity, the number 
of listeners multiplied, and Dr Conrad’s 
company experienced a minor boom in 
the demand for receiver components. 

There was, however, one important 
difference between England and the 
U.S.A. in that, in America, there was 
comparatively little restriction in the 
matter of licensing radio stations. As a 
consequence, when Westinghouse de¬ 
cided to build a station in Pittsburgh 
and operate it on an advertised enter¬ 
tainment basis, their way was clear. 

Their station, KDKA, went on the 
air officially on November 2nd, 1920, 
causing an immediate sensation by 
broadcasting the results of an American 
Presidential election. 

In the meantime, in Britain, Marconi’s 
had to endure the chagrin of having es- 
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tablished a lead and being unable to 
follow it up officially. Westinghouse, 
on the other hand, were reaping a rich 
harvest in terms of domestic receivers 
and component sales. 

It was not until 63 wireless societies 
in the country petitioned the P.M.G. ask¬ 
ing for official permission to have the 
Chelmsford transmissions resumed, that 
the ban was lifted. By that time two 
precious years had gone by. 

On January 13th, 1922, Marconi’s 
were authorised to establish another sta¬ 
tion. Even at that, there were restric- 
ions. The power must not exceed 250 
watts and transmission time must not ex¬ 
tend beyond one half-hour per week; the 


station was to shut down for three min¬ 
utes in every ten to listen for instruc¬ 
tions to stop, should interference be ex¬ 
perienced by other services. 

It was the man with the red flag in 
front of the motor car all over again! 

The task of building the transmitter 
was undertaken by the development sec¬ 
tion of Marconi’s aircraft division, who 
also undertook to provide the weekly 
half-hour transmission each Tuesday 
evening between 8 and 8.30 p.m. Cap¬ 
tain P. P. Eckersley, who was in charge 
of the project, acted as compere, singer 
and actor-manager in addition to his 
technical responsibilities. 

(Continued overleaf) 


.And Television 

A NY account of forty years of broadcasting in Britain must include 
the introduction of television among the list of significant events. 
November 2, 1936 was the day of the official inauguration of the B.B.C. 
Television Service. On that day the B.B.C. became the first broadcasting 
authority in the world to provide a regular public high definition television 
service. Since that time, with the exception of the war years, television 
has been developed by the B.B.C. as an integral part of broadcasting. 
B.B.C. programs can now reach more than 99 per cent of the people of 
the United Kingdom. 

The B.B.C. began experimental television transmission in 1929. At 
first, they were only in vision. In 1930 sound was added. In 1932 a 
television studio was equipped and put into use at Broadcasting House, 
London. 

The development of television has been much more rapid than some 
early pioneers expected. Great impetus was given by the televising of the 
Coronation in 1953. Twenty million viewers watched the ceremony in 
Britain; several millions more saw it through links to the Continent and, 
within hours, recordings had been flown across the world and were being 
seen in the United States and Canada. 

The B.B.C.’s Television Service has always been a pioneer. In 1950, 
in co-operation with the French, it transmitted the first direct relay 
from the Continent. This paved the way for “Eurovision” which was 
founded in 1954; it is the organisation which today exchanges television 
programs between sixteen West European countries. Programs come from 
places as far apart as Lapland and Sicily. Also through Eurovision come 
programs from East Europe’s Intervision network, which reaches as far 
as Moscow. It was the B.B.C. which put out the first direct relay from 
that capital in April 1961—the welcome to Major Yuri Gagarin. 

The year 1962 has seen the start of communication—including tele¬ 
vision—by satellite, and the experience and resources of the B.B.C. 
were extensively called upon in all the historic events that accompanied 
and followed the launching of “Telstar.” 

Some 22 million people in Britain regularly watch television, which 
includes sixty hours of programs a week transmitted by the B.B.C. 
Eighty-five per cent of this output is originated by the B.B.C. itself 
No other television service in the world can claim to provide such a high 
proportion. Only the remaining 15 per cent comes from other countries. 

There are many occasions when sound radio and television work 
closely together and make joint use of material and resources. For 
instance, during recent American space shots, television made extensive 
use of the direct sound commentary from Cape Canaveral. 

At any one time four of the B.B.C.’s twenty-seven film camera 
crews may be abroad filming stories while others are covering events 
in Britain, or are engaged on work for live television productions at the 
Film Department’s headquarters at Ealing. This is possibly the largest 
permanent film unit in the world, producing the equivalent of 700 full- 
length film features every year. 

The hub of this nation-wide television network is the B.B.C.’s Tele¬ 
vision Centre, opened in 1960, at White City, London. Its thirteen- 
acre site caters for the needs of the ever-hungry mouth of television 
and has been planned with an eye on future expansion. 

Before the war, when it was not necessary to have a television 
licence, the viewers consisted of 20,000 enthusiasts in the London area. 
Between 1946—when television began again after the war—and the 
present day, annual issues of the combined sound and television licence 
has a faithful following of 3 million. 

Audiences are counted in millions. A top light entertainment show 
is watched by over 15 million, and the highly cultural program “Monitor” 
has a faithful following of 3 million. 

Looking to the future, with the introduction before long of a second 
television program of 625 lines and of colour television, field trials have 
begun in the UHF (Ultra High Frequency) bands to obtain more in¬ 
formation about these bands. It is expected that the trials will yield 
essential information for the planning of the network of UHF stations 
that the B.B.C. is to build to bring its second program to about 60 per 
cent of the population by 1966. 










TAUT BAND SUSPENSION 




The Paton Range of Heavy and Light Duty Volt and Ammeters is now available as 
an OPTIONAL ALTERNATIVE with Revolutionary TAUT BAND SUSPENSION Move- 
ments. No jewels, no pivots, no springs, no hysteresis, no friction. The 
complete solution to shock and vibration problems. Extreme sensitivity from 10 micro¬ 
amps F.S.D. — The ultimate of Consistent Reliability . 
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PATON ELECTRICAL MAKE THE COMPLETE RANGE 

—OVER 40 CASE SIZES. From 2" to 10". In Square, Round 
(Flush or Projection), Edgewise, Sector, etc. Moving Iron, 
Moving Coil, Dynamometer and Thermal—Synchroscopes, 
Frequency (Reed and Dyna), Watts, Power Factor, etc. 

MULTIMETERS Series 32 (32 Ranges) 

Model M32, 1,000 Ohms/V, Pivoted Movement £14 17 6 
„ „ „ „ Taut Band .... £16 7 6 

Model MX32, 20,000 Ohms/V, Pivoted Movement £23 10 0 
„ „ „ „ Taut Band ... £25 0 0 

Model MXL32, 40,000 Ohms/V, Taut Band, only £29 5 0 
OVERLOAD METER PROTECTION fitted to all multimeters. 
Write for TERMS. PRICES PLUS TAX. 

SERVICE: Paton Instruments are AUSTRALIAN MADE and 
backed by FACTORY SERVICE. 



NOW The PATON 
Clip-on Multi-Range 
AMMETER 

with TAUT BAND 
SUSPENSION 


Ranges: 0/10, 30, —100, 
—300, —1,000 amps. Ac. 

Price: £29/10/. 



PRICE LIST and CATALOGUE available from: 

PATON ELECTRICAL PTY. LTD 

Established over 25 years 

Specialists in Meters and Rotary Switches 
ASHFIELD, SYDNEY — 71-0381 (6 lines) 
REPRESENTATIVES IN ALL STATES 
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That station, 2MT, Writtle, or "‘Two 
Emma-Tock” as it was soon affection¬ 
ately known, rapidly endeared itself to 
all amateurs within listening range.. 
Capt. Eckersley proved himself a master 
of spontaneous humour and the pro¬ 
grams, mostly consisting of items by 
Marconi employees, ran with a joyous 
abandon that has never been recaptured. 
At the same time, much valuable data 
accrued. 

First on 700 metres wave length but 
soon changing to 400 metres. Two 
Emma-Tock continued for almost a 
year, making an ever-increasing army of 
friends throughout its career. 

HISTORIC NAMES 

It is of interest to note that among the 
young engineers who ran it, P. P. Ecker¬ 
sley became tht first chief engineer of 
the B.B.C.; N. Ashbridg© (now Sir Noel) 
was the B.B.C.’s technical director when 
he retired in 1952 and is now on the 
Marconi board of directors; R. T. B. 
Wynn became the chief engineer of the 
corporation, H. L. Kirke an assistant 
chief engineer; B. N. MacLarty became 
head of the B.B.C.’s design and installa¬ 
tion department before returning to Mar¬ 
coni’s in 1947. He is now the com¬ 
pany’s engineer-in-chief. 

Soon after Writtle began operation, 
the Marconi Company received another 
permit—this time for the establishment 
of an experimental station at Marconi 
House, London. Again there were re¬ 
strictions; a power of only 100 watts 
was permitted; no music was to be trans¬ 
mitted, and broadcasting was allowed 
only between 11.00 a.m. and 12.00 noon 
and from 2.00 p.m. to 5.00 p.m. daily. 

The weekly half-hour from Writtle 
had been a few crumbs; the new permit 
constituted half a loaf, and the company 
set to work without delay. After a 
while the “no music” restriction was re¬ 
moved and approval given to increase 
the power to H kW. 

This was the original station “2LO” 
which began operations on May 11, 
1922, the first broadcast being the L^wis- 
Carpentier fight. 

At the start, transmissions were not 
advertised, but concerts were arranged 
for the benefit of special audiences at 
some institution, hospital, private gar¬ 
den party, fete or wireless society at 
which the receiving apparatus was install¬ 
ed and operated by the company’s own 
engineers. 


PROGRAMS 

Each concert was the subject of a 
special G.P.O. authorisation, and lis¬ 
teners who were registered on a Mar¬ 
coni mailing list were notified by post 
of forthcoming broadcasts. Later, news¬ 
papers began to announce some of the 
programs editorially, but mention of 
the Marconi House station was forbid¬ 
den. 

The 2LO station transmitter was de¬ 
signed by Captain H. J. Round and in¬ 
stalled, together with the aerial system, 
by C. S. Franklin, of short-wave beam 
fame. It operated on a wevelength of 
360 metres. In charge of activities was 
the late A. R. Burrows, who eventually 
became the well-loved “Uncle Arthur” 
of the B.B.C. 

He it was who introduced the con¬ 
cept of a professional announcer (they 
were called masters of ceremonies in 
those days) and who laid the foundations 
of today’s studio management tech¬ 
niques. 


This historic photograph shows Lauritx Mekhoir at the microphone of the old 

2LO, London . At the extreme left is W. T. Ditcham, whose voice was the 
first to span the Atlantic from Cast to West. 


In contrast to 2MT, the London sta¬ 
tion was self-conscious to a degree. As 
befitted its responsibility it was careful 
to give offence to none and its programs 
were typical of the “musical evenings at 
home” which were still in vogue every¬ 
where. 

The 2MT Writtle engineers were quick 
to seize upon this and lost no oppor¬ 
tunity in lampooning 2LO’s sobriety.* It 
added nothing to the London station’s 
self-confidence to receive requests not to 
transmit on Tuesday evenings so that 
listeners could give the Writtle boys’ 
parodies their undivided attention! 

NOTABLE BROADCASTS 

Nevertheless, many notable broad¬ 
casts were carried out. In addition to 
the Lewis-Carpentier fight mentioned, 
Carpentier himself spoke on behalf of 
the British Legion; reports on the King’s 
Cup air race were given; and the Prince 
of Wales broadcast to the Boy Scouts— 
all before the Marconi Company relin¬ 
quished the station. 

The radio broadcasting boom was on 
with a vengeance; aerials with varying 
degrees of aesthetic appeal were rapidly 
becoming a feature of the London land¬ 
scape and a nightly hush fell on the 
suburban living-room as father fiddled 
with the cat’s whisker. 

Marconi’s were experiencing a healthy 
demand for their domestic receivers 
(manufacture of these ceased in 1926) 
and other manufacturers were pressing 
their claims to stimulate similar interest 
for their products by installing stations 
of their own. 

Over-cautious as the G.P.O. undoubt¬ 
edly was at the onset of the experimental 
work, its attitude was, to some extent, 
justified in the light of conditions across 
the Atlantic, where no right of refusal 
to establish stations existed. As a con¬ 
sequence, the wavebands were choked 
with the outpourings of rival transmit¬ 
ters, each interfering unmercifully with 
its neighbou-s. 

The G.P.O., having granted a licence 
to the Marconi Company, could not in 
fairness refuse other manufacturers, yet 
to follow the American example un¬ 
reservedly would be to create chaos in 
Britain also. 

In April, 1922, the matter was con¬ 


sidered by the Wireless Sub-committee 
of the Imperial Communications Com¬ 
mittee, which made certain recommen¬ 
dations to the Postmaster-General. As 
a result of these, the P.M.G. called a 
conference of radio manufacturers and it 
was decided that they should consoli¬ 
date their interests by forming a single 
company which, subject to certain con¬ 
ditions, should have complete control of 
broadcasting in this country. 

In this fashion the British Broadcast¬ 
ing Company Ltd. was born, with a 
capital of £100,000 in £1 shares sub¬ 
scribed by the six radio manufacturers 
mentioned earlier. Any bona-fide radio 
manufacturer was eligible to join the 
company by depositing £50 and taking 
up one or more shares. 

On November 14th a broadcasting 
committee of the founder members took 
over responsibility for transmisisons 
from 2LO (although official registration 
of the British Broadcasting Company 
did not take place until December 15), 
and the Marconi Company was officially 
freed from the onus of providing pro¬ 
grams. 

IN LATER YEARS 

While the two-year lag in obtaining 
authorisation to broadcast entertainment 
programs was regrettable, there was sat¬ 
isfaction in knowing that, in spite of it, 
the situation had been contained and the 
British radio industry was well able to 
supply all home requirements in the 
boom years of the 1920s. 

In the intervening forty years Mar¬ 
coni’s have been in close association 
with the B.B.C. as a major supplier of 
transmitting and studio equipment, both 
sound and television, on a competitive 
basis with other manufacturers. As two 
typical instances—in 1936 Marconi- 
E.M.I. television equipment was select¬ 
ed to carry the first public television 
service in the world, and, when 20 years 
later, the B.B.C. Crystal Palace station 
came into service. Marconi transmitters 
were chosen to carry the service. In 
1954 Marconi’s gave the first public de¬ 
monstration of compatible colotr tele¬ 
vision in this country; the company’s 
colour cameras have been used by the 
B.B.C. for their subsequent experimen¬ 
tal transmissions. 
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An operator checks the weight of ferrite ring after 
pressing. 

Beiow: A continuous kiln for firing small ferrite products. 


NUFACTURING 
FERRITES IN 
AUSTRALIA 

Since 1956 Philips has been manufacturing ferrite 
piece-parts at the Hendon, South Australia, plant. 
The ferrite factory is a "self-contained" unit cover¬ 
ing a floor area of some 17,000 square feet, and 
produces both professional and entertainment type 
ferrite articles required for the many and varied ap¬ 
plications of today. 

F ERRITES can be divided into the same two main 
groupings as are used to classify other ferromagnetic 
materials. These groups are: 

(i) Soft materials for cores—manufactured by Philips 
in Australia under the name of Ferroxcube ferrites. Some 
applications are in high-quality coils in carrier telephony 
wide-band transformers, HF power transformers, IF trans¬ 
formers, horizontal output transformers, deflection coils 
in TV receivers, and in pulse transformers. They are made 
into a variety of shapes such as U-cores, yoke rings, 
antenna rods or slabs, cup or pot cores, adjusting cores or 
slugs, chokes, beads, memory cores, transducer cores and 
parts for microwave devices. 

(ii) Hard materials for permanent magnets—manufac¬ 
tured by Philips in Australia under the name of Ferroxdure 
ferrites. Articles made from this material are mainly used 
either for such purposes as correction of field shapes in 
TV deflection units and for polarisation effects, or as simple 
attraction magnets as in door catches, magnetic separators 
and, when rubber or plastic bonded, as distributed magnetic 
door seals. A further application growing in importance 
is the electro-mechanical use as in small DC and AC motors 
or generators. 

Both of the above groups can be further subdivided 
into many differing grades, mainly with respect to electrical 
or magnetic properties, but jn many cases as to composition 
too. As a result it must be realised that there are many 
variations to the basic process depending on the applica¬ 
tion requirements of the end product. 

LENGTHY PROCESS 

Even when the most advanced methods and equipment 
are used, the manufacture of ferrite piece-parts remains a 
somewhat long process. This is especially true of the powder 
preparation process, wherein the ores required are analysed, 
batched and chemically processed to form the various ferrite 
powders necessary for fabrication into the many and varied 
shapes and compositions, demanded by the modern elec¬ 
tronic market. Whenever possible, raw materials of local 
origin are used in this plant although, by necessity, some of 
the high-grade ores required come from British or European 
sources. 

The powder preparation process begins with the accur¬ 
ate batching of raw materials followed by milling, filtering, 
presintering and disintegration as required, all steps being 
controlled within fine limits. This stage results in a very 
pure ferrite powder which may now be fabricated into its 
basic final shape by one of two different forming processes. 

The forming or shaping techniques used are not unlike 
some other ceramic forming processes and the process of 
powder-metallurgy. Depending on whether the form re¬ 
quired is of rod or tube shape basically, or of a shape 
other than this, then either an extrusion technique or a 
pressing technique is used. 

The extrusion technique is essentially conventional, but 
the pressing process is quite unusual mainly due to the fact 
that ferrite powders have very little of the “flow” charac¬ 
teristics which play a large part, for example, when pressing 
a semi-liquid plastic. Thus the dies used for ferrite pressing 
are unique, and require a great deal of skill in design due 
to their unusual mode of operation and the very large 
shrinkage factor which must be taken into account. The 
factor of linear shrinkage on firing can be as high as 20 
per cent, and this factor coupled with the close dimension¬ 
al tolerances required on the end product gives some idea 


Typical "Ball Mill 11 and filters used in the preparation 
of ferrite powders. 
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iu nvw cAtttuug me me uesign ana raorication process 
must be. 

Due to the abrasive nature of ferrite materials, the 
die movements involved, and the hundreds and thousands 
of pressing cycles which take place for some of the more 
popular shapes, it is often necessary to construct die walls 
from the extremely hard-wearing tungsten carbide instead 
of special steel. There are, in fact, certain limitations to 
those sizes and shapes which can be handled successfully by 
the pressing technique, due mainly to the lack of “flow” 
mentioned above. 

For example, designers of ferrite parts which are in¬ 
tended to be made by the pressing technique should take 
note of the following points: 

(a) Holes and recesses perpendicular to the direction of 
pressing should be avoided. 

, ( b ) Complicated shapes should be slightly tapered to 

facilitate their removal from the die. 

(c) Rings with a wall thickness less than 10 mm should 
have a height less than three times the will thickness. 

(d) Dimensional tolerances should be as wide as possible, 
preferably plus/minus 3 per cent or more, otherwise grind- 
mg is required for closer tolerances. 

,. limitation on size generally is due to physical 

limits of existing machinery, although in many instances it 
is possible to prefabricate large pieces by hand with quite 
satisfactory results. Similarly, some of the complicated 
shapes which cannot be extruded or pressed may be hand- 
,°r workeci . from rough pieces prior to sintering, 
^bou g h this practice is not encouraged due mainly to the 
expense of hand-working compared to machine forming. 

T ? e u P ^ SSe u used are eIectr °-bydraulically powered and are 
of both the manual types and semi¬ 
automatic types, depending on the 
shapes involved. 

Probably the best known stage in the 
ceramic art is the sintering or firing 
stage. In the case of ferrites we are 
concerned not only with the physical 
and chemical changes which occur on 
sintering, but also with the electrical 
properties resulting from these changes, 
and it is in this sintering stage that 
great care and control of both tempera¬ 
ture and atmosphere are required. 

Use is made at Hendon of both 
periodic kilns (stationary) and tunnel 
kills (continuous), both large and small. 

Kilns used for ferrite manufacture 
generally are not a s large as many of 
the brick and whiteware manufacturing 
kilns, but the instrumentation necessary 
for a ferrite kiln is greater and far more 
complicated than that used on most 
kilns. 

After sintering is completed, many 
ferrite bodies require further treatment 
such as might be applied to metals, for 
example surface grinding, drilling, cut¬ 
ting or reaming. These are all part of 


The picture above shows TV deflec¬ 
tion yoke cores being pressed from 
ferrite powder . Below (centre) is 
shown the surface grinding of ferrite 
half cups . At the bottom of the page 
is a general view of the ferrite labo¬ 
ratory at the Philips works at Hen¬ 
don, South Australia . 

the “finishing” operation, as it is known. 
Before any parts are packed ready for 
despatch, they are subjected to physical* 
and electrical tests carried out as direct¬ 
ed by Philips Standard Sampling Sys¬ 
tem and based on predetermined pro¬ 
duct specifications. 

Quality control is under the care of 
a laboratory staff who have at their dis¬ 
posal a laboratory outfitted with all the 
necessary equipment to give service to 
the factory by way of routine batch 
control and statistical quality and stage 
quality controls. This laboratory is also 
working to improve existing materials 
and develop new materials, a task which 
must not be ignored if products and 
materials are to remain in step with the 
modern trends. 
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METERS 


MODERN - COMPREHENSIVE - ECONOMICAL 


MODEL 88B 



MODEL 88B 


MODEL 127A 


Sensitivity — 20,000opv, DC; 2000opv 
AC. 

Accuracy—DC—2 % AC—3 % 

Volts—DC—0-0.1-2500 (13 ranges) 
AC—0-1-2500 (11 ranges) 
Current DC—0.05-1000mA; 0-10A 
AC— 1-1000mA, 0-10A 
Resistance —1-50 Megs (5 ranges) 

Db — -20 to +69 (9 ranges) 

Output as in AC ranges 

Capacity—lOOOpF to lOOuF (4 ranges) 
Inductance—0.2 to 20 henrys (2 ranges) 


MODEL 100 A 


Sensitivity—100,000opv DC, 5000 opv 
AC 

Accuracy—DC 2% F.5.D.-—AC 3% 


r.J.v. 

Volts —DC—0.5-2500 (8 ranges) 

AC—0-2500 (6 ranges) 

Current—DC 10 mA— 10A (6 ranges). 
Resistance 0-2000, — 200K ohms, 
20megs, 200megs 

(Optional Probe for extending EHT to 
2500 vofts DC). 

Overload Full protection 


MODEL 127 A 



MODEL 100 A 


MODEL 105A 



Sensitivity —DC - 20,000opv; AC — 
lOOOopv 

Current—50uA~—100mA (4 ranges) 
Volts—DC—0.3—1000 7 ranges 
AC—10—1000 5 ranges 
Resistance—0-2000 0-200K, 0-20 megs 
Output—5 ranges with condenser 
Accuracy—DC—3% F.S.D. 

AC—4% F.S.D. 

Weight—1 lb. 

Sixe—51 x 31 x 11 


MODEL 105A 

Sensitivity—20,000 opv DC 
1,000 opv AC 

Accuracy—DC 2% F.S.D. AC 3% 
F.S.D. 

Volts—DC 0.3 to 1200 (7 ranges). 

AC 0-1200 (5 ranges) 
Current—60 aA- 600mA-12A (6 ranges). 
Resistance—0-2000-200K-20 megs. 
Weight—4-i lb. 

Sixe—81 x 71 x 41. 



JACOBY, MITCHELL & co. pty. ltd. 

469-475 KENT STREET, SYDNEY (MA8411) 


Also at 

MELBOURNE 
113 BRIDGE ROAD, 
RICHMOND (JB5100) 


ADELAIDE NEWCASTLE 

77 WRIGHT STREET (LAST 17) 135 BEAUMONT STREET 

HAMILTON (MA4744) 
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A LARGE multi-base Tactical Simulator, the first 
equipment of its type in Europe to be built en¬ 
tirely as a private venture, has recently been completed 
at the premises of The Solartron Electronic Group Ltd., 
Farnborough, Hants. The Simulator was commissioned 
by the Royal Swedish Navy, and designed by Solartron 
Radar Simulators Limited. 

During full-scale “war games,” or in actual war¬ 
fare, the command teams of ships and aircraft are con¬ 
tinuously presented with a picture of the developing 
situation based on radar, sonar and other devices. They 
are required to make decisions and reports, and to take 
action, based on their interpretation of this information. 
Their “field of view” is usually incomplete, due to in¬ 
evitable range and other limitations of the various de¬ 
tection equipments, and failure or success of the opera¬ 
tion will largely depend on how effectively they interpret 
and anticipate events. 

The Solartron tactical simulator has been designed 
as a sophisticated means for carrying out realistic train¬ 
ing in the application of the tactical doctrines in war¬ 
fare. The command teams take their place in separate 
rooms, each representing a ship, submarine, aircraft or 
helicopter. They are equipped with radar-type display 
screens which provide all the information which they 
would obtain in a “real life” action, and also with 
various radio and other communications links. Con¬ 
trol panels enable them to manoeuvre in a realistic 
fashion and to deploy various weapons such as gun¬ 
fire, missiles and torpedoes. 

The results of all their actions are fed to a Central 
Computer, which in effect is the “sea and sky” of the 
exercise. The computer decides which information each 
‘model room” is entitled to “see,” and feeds out the 
radar and sonar picture to each display appropriately 
The general situation display room has a large 
cinema-type screen and special projector. The controllers 
can evaluate the effectiveness of actions, and can intro¬ 
duce the effects of battle damage, etc., as the “game” 
progresses. The value of the training is further en¬ 
hanced by the fact that the projector provides a per¬ 
manent film record of the exercise. 

The Tactical Simulator provides a method of 
realistic training which can be carried out at all seasons 
of the year under cover, irrespective of weather con¬ 
ditions. 

The central computer rack 
containing controlg whereby 
the performance of each 
model can be preset to real¬ 
istic limits , a requirement 
that involres the use of some 
500 electronic gates. 
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At left is a comprehensive 
"mode!" control unit, which 
provides full control of the 
model and yields the relevant 
radar display . The model 
can be preset as a ship, sub¬ 
marine, winged aircraft or 
helicopter having selected 
characteristics . 

Using a rapid processing 
photographic projection unit, 
the "general situation display" 
is shown on a screen 4 metres 
square . 


REALISTIC COMBAT 
EXERCISES with 
COMPUTER and 
RADAR DISPLAY 






























Even the most elementary microfilm¬ 
ing system results in a dramatic 
saving in space. No great effort is 
required to reduce the contents of 
a large filing cabinet to a spool of 
film that will slip into a pocket or 
handbag, while more advanced sys¬ 
tems can compress a whole book into 
a few square inches of film. 

of a feather and attached these to the 
wings of carrier pigeons. 

After the films were removed from 
the pigeons in Paris they were flattened 
between glass plates and viewed through 
a projector. 

(From this description of the events, 
and particularly the reference to strip¬ 
ping the emulsion from the original sup¬ 
port, it seems almost certain that Dagron 
used the wet plate process for his micro¬ 
photographs.) 

Since that early experiment, improve¬ 
ments in techniques have gone hand in 
hand with improvemnets in lenses and 
photographic emulsions. As these have 
improved, microfilming has become 
more and more useful until, today, it is 
the greatest space-saving process ever 
devised. Latest techniques permit size 
reductions of up to 1,000 to 1. 

A parallel to the exploits of our 
friend Dagron was the application of 
microfilming in the English Airgraph and 
the American V-Mail system during 
World War II. 

The vast amount of soldiers* mail be- 


Microfilm—A Modern Library 

Last month we dealt with problems associated with the storage and retrieval of information 
from libraries and, briefly, with various applications of miniature photographic reproduction in 
connection with various kinds of apparatus. Since microfilms are playing an ever-increasing 
part in document storage, it is desirable that a more complete picture be gained of the 
methods used to apply microfilm techniques to the problem. 


T HE art of microfilming is not new. 

The first micro-photographs were 
produced in 1840 and in 1860 a maga¬ 
zine of the times called “Photographic 
News” gave various suggestions for the 
use of microfilms in espionage. 

It was suggested that spies could carry 
copies of vast numbers of documents 
on their peron with little fear of detec¬ 
tion. Hiding films in buttons or the tops 
of pencils were other ideas. Another 
was the secreting of films inside a 
hollow bullet which could be fired over 
enemy lines. 

No doubt many will remember the 
tiny photographs inserted in the tops of 
pencils, pocket knives, tiepins and the 
like. These were provided with a tiny 
lens and when viewed against the light 
the picture stood out clearly enough for 
recognition. 

Some examples of this art displayed 
extraordinary clarity, mainly due to the 
type of plates used. These were gene¬ 
rally of the old “wet plate” variety, be¬ 
loved by early photographers and still 
used in some industrial applications 
where high definition is of primary im¬ 
portance. An important characteristic of 
the wet plate is its fine grain, while an¬ 
other is the ability to strip the emulsion 


from the glass support and transfer it to came quite a problem to those respon- 


another support. 

One of the greatest romances of micro- 


sible for transport during the war. A 
large transport plane at that time could 


filming occurred during the Franco- carry about 46 mailbags each weighing 
Prussian war of 1870. The Prussian about 601b and carrying a total of 
troops had surrounded Paris and cut all 138,000 letters. A large number of 
the telegraph wires, thus isolating Paris planes were therefore required to carry 
completely except for what could be all the letters from the fighting areas, 
transported by carrier pigeons or bal- In order to reduce this transport re¬ 
loons. quirement the Airgraph and, later, the 

Then along came a chappie called V-Mail systems were inaugurated. This 
Rene Patrice Dagron, who knew some- took the form of microfilms of the letters 
thing about microphotography and sent by the soldiers, 
owned a microphotographic camera. The soldier obtained a special form on 

He obtained permission to go behind which he wrote his letter. He handed 
the enemy lines. this in to the post- 

(Permission from his wrn mm IAFmIAav« office, where it was 

own side, of course.) BV VfllVlII WBUVkI microfilmed on 16- 

He took all his millimetre film for 

gear and himself in a balloon and man- dispatch by airmail in place of the 
aged to get behind the enemy. He hid original. 

his gear in wine barrels and disguised On arrival at the destination post- 
himself as a peasant driving a farmer’s office, a paper facsimile of the letter was 
cart. In this manner and by such means made and forwarded to the recipient in 
he managed to reach Tours, where he a special envelope, 
organised the copying of dispatches on The original letter was kept at the 
very thin transparent paper. forwarding point until the film had ar- 

Dagron photographed these documents rived at its destination. If the plane 
on to glass slides considerably reduced was lost, a second film copy could be 
in size. He then stripped the emulsion prepared and dispatched, 
from the plates, wrapped them into a In this manner one transport plane 
form thin enough to go into the quill could carry more than nine and a half 
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million letters instead of 138,000, thus 
carrying by microfilm in one plane what 
it would require over 60 planes to carry 
in ordinary mail. 

With ordinary microfilming it has been 
possible to reduce the size of images in 
a ratio of up to 40 to 1 without seri¬ 
ously impairing the quality of the picture. 
Obviously any blurring of the image will 
make the process ineffective. 

The sole purpose of microfilming is 
to conserve space, and its importance 
can be recognised when it is realised 
that the microfilming of documents can 
save as much as 99 per cent of space. 
For example, one four-drawer filing 
cabinet full of microfilm contains copies 
of the same number of documents which 
would require 120 filing cabinets to house 
in the normal size. 

PRESERVATION 

Microfilm also serves the dual purpose 
of saving space and preserving the con¬ 
tents of important documents against loss 
by aging, fire, flood and theft. 

The modern term for microfilming is 
“Microrecording.” This, I think, is much 
more descriptive of the use of the pro¬ 
cess. 

To be successful, certain standards 
must be applied to all equipment used 
during the process. Lenses, films and 
associated equipment must be of the 
highest quality. 

Standard microfilm comes in widths 
of 16 and 35 millimetres and new pro¬ 
cesses are producing film of four-thou¬ 
sandths of an inch in thickness as against 
the previous six-thousandths. Thus more 
film can be wound on a given diameter 
reel. 

Like other photographic film, micro¬ 
film consists of a transparent sheet base 
of non-inflammable material coated with 
some kind of silver-halide emulsion. This 
is the light-sensitive chemical which is 
responsible for the final picture. 

Microfilm, however, has an important 
difference from ordinary photographic 
film in that it has a higher resolving 
power, or the ability to record very fine 
detail. This requirement makes it more 
expensive to produce than ordinary film. 

Average quality microfilm is said to 
have a resolving power of 180 lines 
per millimetre, whereas motion picture 
film and small camera films resolve only 
about 60 lines per millimetre. 

TEST PATTERNS 

To understand this, we can imagine a 
series of parallel lines. If these lines 
are close together, the ability of a 
camera lens or a photographic film to 
reproduce the image before the lines 
merge into a solid patch is a measure 
of its resolving power, or its power to 
resolve the lines. 

For the purposes of measuring the 
resolving power, test patterns are used. 
These are similar to the test patterns 
transmitted by a television station to en¬ 
able viewers to adjust their sets to give 
a clear picture. These patterns are a 
series of lines and one adjusts the set 
to give the best picture before the lines 
merge with each other into a blur. 

It follows that by means of a similar 
test pattern it is possible to give infor¬ 
mation about the finest pattern of lines 
which a lens or photographic emulsion 
will resolve. A good lens or emulsion 
will reproduce clearly more lines per 
millimetre than a lower-grade lens or 
emulsion. 

It is obvious that a good microfilm 
outfit must have both lens and film of 



NATIONAL BUREAU|OF STANDARDS 
TEST CHART | 25 X 


A typical test pattern used to assess 
the resolving power of a microfilm 
recording system. Note similarity to 
TV test pattern. (From the National 
Bureau of Standards). 

good resolving power. One without the 
other would be useless. 

It is also obvious that the higher the 
resolving power of cameras and films 
the smaller it is possible to reduce the 
picture. Up to the present, reductions 
of up to 40 to one have been possible 
whereas a few years ago it was possible 
to reduce only about 10 to one. 

The resolving power of film emulsions 
depends mainly on the “grain” of the 
film. This grain is made of particles 
of the emulsion itself. 

The finer the particles the finer the 
grain and the greater the resolving power 
of the film. The ability of the sensitive 
chemicals to respond sharply to light 
without spreading during the developing 


process also determines to a great ex¬ 
tent the resolving power of the film. 

The ideal film emulsion is one which 
has no grain. This has recently been 
achieved by one process about which 
we will hear more anon. 

In applying microrecording to docu¬ 
ment retrieval, consideration has been 
given and applied to several methods. 

One, as mentioned last month, is the 
process of attaching a microrecording 
to a punched card. The card itself is 
the article to be retrieved by some 
manual method or by a punched card 
sorting machine, whereupon the film 
automatically becomes available with 
the card. 

Another device called the “Rapid 
Selector” makes use of a reel of micro¬ 
film containing microrecordings of many 
documents. At the side of each separ¬ 
ate reproduction is a series of opaque 
dots in the form of a code representing 
the subject matter of the document. All 
reproductions of documents of that sub¬ 
ject have the same code. 

A mask is provided which is punched 
with the code. This is placed in the 
machine and the film is scanned. When 
the dots on the film and the holes in 
the mask coincide, a photo-electric de¬ 
vice operates a copying camera which 
projects the image on to copying paper 
without slowing or stopping the machine. 
This apparatus will scan film at the rate 
of 60,000 subjects a minute. 

The inventor of this device claims 
that theoretically it is possible to search 
the entire catalogue of the U.S. Library 
of Congress in 45 minutes and obtain 
copies of catalogue cards while the 
machine operates. 

One ingenious system using microfilm 
for information retrieval is that known 
as the Kodak Minicard system. 

Minicards are pieces of film 16 milli¬ 
metres wide and 32 millimetres long. 
Each card has a slot in one end for 
handling t he cards by means of a 
“stick.” 



Units of the Minicard system. Top left is a portrayal of the Minicard actual 
size, while at the right is an enlarged version showing how the space is 
used. At the top of the card is a slot tor handling purposes, below it the 
coding and indexing area, then space for 12 images . Bottom left is the Mini - 
card "stick" for handling the cards . 
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A classic example I.B.M. Walnut system and details given 
of the use of of the use of microfilm. This is indeed 
microfilm for a remarkable system where the image 
space and weight is reduced to about one-thousandth of 
conservation was its original size. 

the Airgraph and There is another remarkable system 
V-mail .. systems about which information has just be- 

used during the come available. This is the new tech- 
war. By copying nique called “Photochromic Micro- 
letters on 16mm Images” developed by the National Cash 
film, one plane Register Co. of California. 
could carry the In the usual microfilm processes where 
mail previously several images are contained on one 

carried by 60 sheet or card, as explained above, one 
planes. At the re - of the greatest difficulties is that brought 
c eiving end the about by the occurrence of any error or 

images were e#t- fault in the process. 

larged and printed Errors may, for example, be an im- 
automatically, the properly focused lens, an imperfect 
rolls then being master negative, a piece of dirt sticking 
cut into individual to the film during exposure or develop- 
letters and folded ment or even a human error in mani¬ 
pulation. 


so as to display 
the address 
through the panel 
of a transparent 
envelope. This 
final process is 
shown here. 


NO CHECK 

With ordinary microfilming there is no 
method of detecting these errors before 
processing the film, with the result that 
any error may result in having to pro¬ 
cess and re-record the whole matrix of 


The card carries digital information 
and up to 12 images of documents. 
The digital information is for purposes 
of manipulation. Each image area is a 
record of a document 8iin by Min. 

The digital information area is divided 
into columns, or “fields.” There is one 
sorting field, followed by a control field 
containing columns of coded informa¬ 
tion designating the file number and the 
number of cards in a group. Then there 
is a field containing the index data to be 
used for searching and any other infor¬ 
mation required to make the search 
effective. 

TWO FUNCTIONS 

The Minicard camera is required to 
perform two functions; the exposure of 
code patterns for indexing, etc., and the 
exposure of document images. At this 
stage the film is in roll form and is cut 
into separate cards after processing. 

Index data are first punched by a 
special typewriter in paper tape. This 
tape is fed into a mechanism of the 
camera, which photographs it on the 
film in the correct position. The camera 
is then used to photograph images of 
documents, also in their correct positions 
on the cards. 

Minicards are handled by means of 
the aforementioned “stick,” which holds 
2,000 minicards. The stick serves as a 
means of handling cards between 
machines and entering and removing the 
cards from the files. 

Sorting of the cards is done in a 
manner similar to a punched-card 
machine, but with optical-light arrange¬ 
ments instead of contact sensors to de¬ 
tect the code patterns. The sorting 
machine sorts the cards into any one of 
10 receiving magazines. From here the 
cards can Be fed into a selector which 
selects the cards answering the questions 
of the coded requests. 

The following paragraphs, in quotes, 
are taken from an excellent book on the 
subject, “Microrecording,” by Chester M. 
Lewis and William H. Offenhauser, jun. 

“In the selector, the Minicards are 
fed from the storage magazine past a 
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images. 

One of the major features of the 
“Photochromic Micro Image” process, 
or P.C.M.I. as we will call it, is that it 
reading head, where all data are read out enables inspection to occur at any step 
from the Minicard Code field. 0 f the process but also allows the 

“These data are examined in the elec- operator to correct errors at any stage, 
tronic circuitry and whenever the Mini- Photochromic materials exhibit re¬ 
card code data are recognised as satisfy- versible spectral absorption effects 
ing the specifications of the question (colour changes) when exposed to radiant 
data, which have been set up in the energy in the visible or near visible por- 
selector, the Minicard is selected and t ; ons 0 f the spectrum. Some materials 
directed into a receiving magazine, are light sensitive organic dyes. The 
while the unselected Minicards are p.c.M.I. process uses a molecular dis- 
directed into another magazine. ^ persion of such dyes in a suitable coat- 
“The question data are set up in the f ng material, 
selector by means of a typewriter key- Similar to ordinary photographic 
board, a punched tape input, or by emulsions, P.C.M.I. materials can be 
switches on a control panel.” coated on the same types of substrates as 

Selected cards are examined by means ordinary emulsions and exhibit excellent 
of viewers. Copies of the document reso lution capabilities, 
can be obtained by suitable enlarging P.C.M.I. materials, however, differ 
processes. f rom ordinary emulsions in several im- 

“Each magazine of a Minicard system poftant respects. The coatings are grain- 
carries 2,000 cards. A hundred-maga f ree and exhibit inherently high resolu- 
zine unit occupies a volume of one tion T h e image becomes immediately 
cubic foot. The capacity of this unit visible on exposure and no development 
is equivalent to the documentary pr0 c ess j s required. Further, because 
material which can be housed in 100 coa tings are reversible the information 
conventional four-drawer filing cab.nets. stored can be optically erased and re- 
For a file of 2 million Minicards, equi- wr j tten repeatedly, 
valent to 1,000 filing cabinets, the Mini- y be image appears when the indivi- 
card magazines will occupy a cabinet dua ] molecules are switched from either 
about 15 by 30 by 50 inches. The work tbe coloured or the colourless state by 
area and storage file of some 10 mil- light of the proper wavelength. All of 
lion Minicards could be placed convent- th , National Cash Register Co. coatings 
ently on a floor area of about 100 square sw jt cb to the coloured state when near 
feet.” (“The Application of the Kodak ultra violet light is used while the 
Minicard System to_Problems of Docu- co lourless state is accomplished by using 


either heat or visible light of the proper 
wavelength. 

KEEPING PROPERTIES 

Photochromic images 


mentation,” by Tyler, Myers and 
Kuipers.) 

It will be seen that this system is an 
outstanding one and conserves an enorm¬ 
ous amount of space, at the same time 4 

being fast and accessible. Photochromic images are se ^ 1- 

At one time microfilm was used only permanent and their life depends on the 
in long reels. Difficulties arose in locat- temperature at which they are kept, 
ing a particular image and the additional Because of this, the idea of the pro- 
difficulty of serving more than one cess IS t0 ma £e error-free images and 
customer at a time when all the images transfer them by ordinary photographic 
wanted were on the same reel of film. processes to high quality microfilm for 
All these troubles were overcome by permanent storage. Any P.C.M.I. film 
separating the film into individual frames which has to be kept for any length of 
and indexing them, as described, or by time is kept in a refrigerated unit be- 
the “Rapid Selector” system, “Minicard,” ow freezing point. In this way it can 
or any one of several other methods be stored for years if necessary, 
using similar principles. The system actually is one which 

Mention was made last month of the (Continued on Page 127) 
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There’s no age limit to our cus¬ 
tomers ... for young and old 
alike enjoy the benefits of pur¬ 
chasing from Encel Electronics. 
Our claims are simple ... we 
offer you a better price proposi¬ 
tion—and better trade-in values 
—than ANY OTHER COM¬ 
PANY in Australia. Write to 
us for a quotation on any equip¬ 
ment you need and see for your¬ 
self! Our high turnover and 
bulk purchasing weighs the 
balance in your favour. Now 
examine closely our March 
specials! Sales Tax has been 
paid . . . there are NO HID¬ 
DEN EXTRAS. 


tmiiimitimiMtitmiiiMMtiiiititiiiitiiimiiifiiiiMtiMtmiiiitiiiiiMmtmniiinitit 


i Orpheus Silex turntable. All C J ^ I 

* Balance Tone Arm. Decca jr aIS ^ 

DERAM cartridge . | 

iiittiifHiiiuiniiiiiimiiiimiiitiiiHmiiiniiiitHiiimiimiiiiiiiiittiiiiiitimmitif 


miimmitiiiiiHiiitiiiiiiiiiHiiiiitiiiiHiiiiiiimmiiMimiimiimiiimiMiiiMiiiir 
Sound Sales stereo amplifier, as used 
by the B.B.C. Orpheus Silex Turn¬ 
table. J.H. Pickup Arm. 

A.D.C.-l cartridge. Two 
Wharfedale Slimline speaker jT/JkM 

systems ... 

iimiiiiiiiiHiMtiiitiiiiiiiiiHiiiiiiHHiifiiiiiiiiiiiiiiiHitmiiiiimuimiimuiiiiiit 


1 7 Pioneer 160 Stereo P.P. complete with 

I ' A.M. A.M. S.W. tuners. Labcraft 605 

| turntable. All balance pickup with 

§ Decca DERAM (diamond). Two 

5 Wharfedale or Richard Allen 8 in 

| speakers, <£98. 

(With lOin Wharfedale or R.A. 
speakers, £106.) Zroe 

Labcraft 573 in place of 605 ... 

ItllllHIifiltllttllltllllllllllllltlllllllllllMIIIUIIIillllltllllHIIIIIItllUllltllllMIlim 


| A New type Pioneer Stereo amplifier 
' ^ (with tuners). Model 161 with mag¬ 
netic sensitivity. B. & O. tone arm and 
cartridge. Labcraft 605 turntable. Two 
8 in Wharfedale (or Richard 

Allen) speakers . 

iiiiiitiiiiiiiitiiiilHiiiiiiiiiiiiinmimiiiiiiiituimiiiiiiiiiiiiiimiiiiiiiiiiiiimiui 


gtiiiiiiiiituiiuiiHiiiiiiimiiimiiiiiimiiimHiiiMiiiiiiiiiiiiiiiiiiiiitiiiiiitiHiiiiiitg 

Labcraft 605 turntable. All Balance 
T one arm. Audio 
Empire magnetic! 
stereo cart. w. dia- J 
mond stylus 

iiiMfiiiuiiiiiiiiiiiiiiiiitimiiiiiiiniiiiiiiiiiiiiiiiiiiiKiiiiiiiiiiiiiimiiimiiHiiiMiit? 


V 

£ 34 - 10-0 


miitiitniiiiiiimiiKiiiinmiMffiiiiiiniiiiMiiiiimniiiiitiMitMimiiMiiiimmiti*- 
Sound Sales stereo amplifier. Orpheus | 
Silex turntable. J.H. Pickup arm. | 
A.D.C.-l Cartridge. Two f 4AQ | 
Wharfedale 12in R.S.D.D. £ | 

speakers . 


£55 


5 MULLARD Stereo amplifier, 4 watts per 
channel. Labcraft 573 Turntable with 
stereo diamond. Two Wharfedale * or 
Richard Allen 

8 in speakers . 

(With lOin Wharfedale or R.A. 
speakers. £63.) 

‘ilUIMimilllllllllilMMItlltllllllllllHimilHIIIIUlillllililUHIIHIIIIIIHimillHIIII 


iHtimiiimmmiiiiiiiiHiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiHiiiiiiiiiimiiiiimii 


Pioneer SMQ-300 Amplifier, tuner com¬ 
bination. Labcraft 605 turntable. All- 
Balance arm with Shure magnetic cart¬ 
ridge. Two lOin Wharfedale 
Foam surround speakers .. 


£144 


Mullard Stereo amplifier, 10 watts per 
channel. Labcraft 573 with Decca 
DERAM (diamond). Two Wharfedale 
or Richard Allen 8 in 

speakers . 

(With lOin Wharfedale or R.A. 
speakers, £ 76 .) Labcraft 605 and 
All Balance Arm instead of 573, £ 85 . ; 
MiiiimtimiiitiHiiiiMiiiiiiiiiiiiiiitiiiiiiiniiiMimiimtmtuiitiuwtiiiiiiiiNirif 


Pioneer SMQ-300 Amplifier/tuner com¬ 
bination. Orpheus Silex turntable, Orto- 
fon SMG-212 arm with stereo Ortofon 
SPU/GT cartridge. Two Wharfedale 
lOin Foam Surround 
speakers .. 


£159! 


£115 


MiiiiiiiiiitmiiiiiMmiiiiiiiiiiiiitiiiHiinmiiiimimiiiHtiiMiiiiiiiniuiiiiimiimi? 


| BARGAINS FOR MARCH: 

| Second-hand Ferrograph Tape Recorder, £65, 
{ Used Pamphonic stereo amp., £29/10/-. 
■ Vortexion Mixer (shop-soiled), half-price. 
I Second-hand Ferrograph 808 Tape Recorder, 
I £ . 22 . Clarion Tape Recorders, £19. 


itiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiitiiiiitMiiuiiiiiiiiiMMiMiimiiiiiiiimiiiiimiiiimw 


MARCH SPECIAL! Projection TV! This is 
an exclusive offer. We have one English 
MIRRORSCOPE projection unit. Spare 
tubes and turret. Screens an outstanding, 
crystal clear picture 5 feet wide! This 
unit is in first-class order, £250. 


Sit for a moment and work out your own combinations—then write to 
us for a quote. We keep in stock all the BEST MAKES in the world. 
We KNOW you won’t be disappointed! 



Choose your March Special and write straight away. We will 
freight anywhere in the South Pacific—or if necessary to Ice¬ 
land. Care-packing means safe arrival anywhere. Remember, 
we will give you a quote for any individual components, too! 


Australia's Greatest Hi-Fi Centre 

354 BRIDGE ROAD, RICHMOND 
1 VICTORIA. JB2820 

r£%U%i*9k* C *° r '* ^ Coppin St., ^ Wholesalers 

Richmond 422883 Trade-Ins 
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W 24 PRICE £76 

OUTPUT POWER: 12 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. Tuner 85 mV. 
FREQUENCY RESPONSE: 20-20,000 c.p.s. 1 dB. 

FEATURES: Very compact design, ideal for “bookshelf” 
operation. Separate controls for each channel are linked 
via clutch-type main volume control. 




W 45-A PRICE £96/10/- 

OUTPUT POWER: 18 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. Tape Head 4 mV. 
Tuners 145 mV. Auxiliary 145 mV. 

FEATURES: High quality 13 valve stereo amplifier incor¬ 
porates O.C. heated pre-amp with elaborate hum and noise 
precautions. Balance meter. Rumble filter. Loudness control. 
Tape recording and playback socket. 




W 38 PRICE £129 

OUTPUT POWER: 14 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. x-tal P.U, 36 mV. 
Aux. 225 mV. 

FREQUENCY RESPONSE: 20-50,000 c.p.s. 0.5 dB. 

FEATURES: Powerful 19 valve circuit (and one diode), and 
Medium, Shortwave, and F.M. radios. Tape recording and 
playback socket. Rumble filter, loudness control, and head¬ 
phone socket. 


NEW SOUTH WALES 


QUEENSLAND 


VICTORIA 




Masfcrsound Sales, 400 

Street, Sydney. 

Kent 

Brisbane Agencies, 26 Stanley 
South Brisbane. 

A. E. Harolds Pty. Ltd., Box 593J, 

Street, 

G.P.O., 

Thomas Pty. Ltd., 
Melbourne. 

93 Bourkc 

Street, 

Arrow Electronics, 422 Kent 
Sydney. 

Street, 

Brisbane. 

Commerce Australia Pty. Ltd., 235 

Edward 

Myer Emporium Ltd., 

/ 314 

Bourke 

Street 


Street, Brisbane. 


and 275 Lonsdale Street, 

Melbourne. 1 

U.R.D., 175 Phillip Street, 

Sydney. 

Chandlers Pty. Ltd., P.O. Box 

1399R, 





Maurice Chapman, Clarence 
Sydney. 

A. Victor & Co., 396 Sussex 

Street, 

G.P.O , Brisbane. 

Frank Whickham, Piccadilly 

Arcade, 

SOUTH AUSTRALIA 




Street, 

Queen Street, Brisbane. 

Tapctronics, First Floor, Rowe's 

Arcade, 

Thoday's Pty Ltd., 

126 

Gawler 

Place, 

Sydney. 


235 Edward Street, Brisbane. Ph. 

2-8080. 

Adelaide. 







W-25 PRICE £93 

The Trio W-25 is the very latest all-in-one stereo amplifier 
to arrive in Australia. Superbly designed, the W-25 
incorporates every detail for perfect home entertainment 
—twin AM radios for stereo broadcast; twin 10-watt 
amplifiers, or one mighty 20-watt monaural amplifier. 
Designed specifically for magnetic pick-up with special 
terminals, the W-25 may still be used for crystal cartridge. 


fffIfifI iiII1 HIUHVUUVV.'.Uv.\\\\i >\V . 
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W 50 


PRICE £176 


OUTPUT POWER: 25 watts per channel. 

INPUT SENSITIVITY: Magnetic P.U. 3 mV. Tape Head 
3 mV. Microphone 3mV. Auxiliary 70 mV. 

FEATURES: Transistoriged pre-amp. Medium, Shortwave, 
and F.M. radios. Tape recording and playback socket. 
High and low pass filters. Loudness control. 19 tubes, 6 
transistors, 1 diode. 
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ARDSLEY IMPORT TRADING CO 

SOLE IMPORTERS OF TRIO AMPLIFIERS, 16GD GLEBE RD., GLEBE, N.S.W. 
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Technical 
— Review. 


NEW TRANSFORMERS HAVE UNIQUE PROPERTIES 


A magnetostrictive element driving piezoelectric material can produce 
voltage multiplication ratios of several thousand. Such transformers might 
be used to make practical electrostatic-deflection transistor TV receivers, 
and are suitable for a variety of other high-voltage low-current uses. 

By FREDERICK W. KANTOR * 


SMALL step-up transformers that will 
produce large voltage multiplication 
ratios and have low-frequency cutoff of 
a few cycles per second are difficult to 
make using conventional methods. How¬ 
ever, recent advances in piezoelectric 
materials combined with continuing pro¬ 
gress in magnetostriction provide a prac¬ 
tical means for providing high voltage 
multiplication ratios. 

Output of conventional transformers 
is proportional to the time rate of change 
of flux through the output coil, making 
it very difficult to obtain good low-* 
frequency response from small units. 
However, the output force of a magneti- 
strictive transducer is proportional to cur¬ 
rent flowing through the coil around it. 
Also, voltage of a piezoelectric element 
is proportional to the applied force. Thus, 
combining the two results in a transform¬ 
er having an output proportional to input, 
rather than to its first derivative with 
respect to time. As a result, good low- 
frequency response is relatively easy to 
obtain. 

PRACTICAL UNIT 

The piezoelectric material selected was 
Clevite PZT 4, which was fabricated in 
rods 1-8 inch in diameter and £ inch 
long. Two rods were placed end to 
end as at A in the figure to reduce the 
voltage losses due to stray capacitance 
associated with single mounting. A modi¬ 
fied 0 frame, with magnetostrictive ele¬ 
ments of type A nickel 1-16 inch in 
diameter by 21-32 inch long forming 
the sides, was used to stress the ceramic 
elements. 

Each nickel rod was wound with 45 
turn of 22-gauge wire, and coil resist¬ 
ance was less than 0.005 ohm. With 
50 millivolts input, an output of 150 
volts was obtained and used to operate 
an NE-2 neon bulb. 

Another test model was designed to 
match the mechanical impedance of the 
magnetostrictive elements more closely 
to that of the piezoelectric material. Nic¬ 

* Integrated Research and Technology 
inc., Beilrose, N.Y. 


kel rods 4£ inches long were used be¬ 
cause of the low magnetostrictive co¬ 
efficient of nickel. Using the same piezo¬ 
electric elements, a shimmed W frame 
was made, which resulted in an output 
of over 400 volts. 

It has not been possible because of 
the hight output impedance and low ef¬ 
ficiency of the 1-8 inch diameter piezo¬ 
electric rods to make reproducible meas- 



(A) 


INSULATION 


M0VABLE- 


FIXED- 



- IRON 


- PZT4 


-NICKEL 


(B) 

Piezoelectric rods (A) are mounted in 
O frame with magnetostrictive ele¬ 
ments forming sides . Tubular con¬ 

struction (B) provides greater 
rigidity . 


urements of transformer efficiency. How¬ 
ever, overall efficiency is less than 20 
per cent, probably considerably less. 
Also, when working into a pure voltage 
load, such as crt deflection plates, low- 
frequency response is limited only by 
R-C decay resulting from leakage re¬ 
sistance. 

With ceramics and glass, this leakage 
is low enough to permit a low-frequency 
cutoff of about 1 cps. There is a mech¬ 
anical resonance peak associated with 
each of the elements used and an overall 
peak caused by coupled mechanical os¬ 
cillation. The separate peak would be 
eliminated in a production model by 
tighter mechanical bonding. 

ALTERNATIVE DESIGN 

In constructing the transformers, the 
frame must be as rigid as possible so 
that the displacement will appear across 
the ceramic piezoelectric element. For 
this reason, one possible design is a 
tube, as at B in the figure. The mag¬ 
netostrictive element is inserted from 
one end and bonded. The piezoelectric 
element is inserted from the other end 
and held in place by an adjustment 
screw. 

Because of the great rigidity possible 
with this design, the coefficients of ther¬ 
mal expansion of the various parts must 
be closely matched to reduce thermal 
d-c drift. For mechanical impedance 
matching, it may be desirable to use a 
magnetrostrictive ferrite. 

Since substantially lower deflection 
power is required, the magnetostrictive- 
piezoelectric transformer might be used 
to make practical transistorised TV sets 
using electrostatic crt deflection. Suit¬ 
able transformers would be about £ inch 
in diameter and about 1£ inches long. 
Magnetostrictive-piezoelectric transform¬ 
ers could also be used to provide the 
high voltage required by Kerr cell shut¬ 
ters. 

It might also be possible to couple 
the transformers with thermo-electric 
power-generating diodes to produce com¬ 
pact power supplies for low-drain de¬ 
vices. Such supplies would be £ to 1£ 
cubic inches and could be used for mul¬ 
tiplier phototubes, image intensifiers, 
geiger counters and infra-red image con¬ 
verters. 

The magnetostrictive - piezoelectric 
transformer might be combined with a 
fresnel lens. By mounting the assembly 
on a spinning satellite, high-voltage for 
low-current apparatus could be provided. 

(“Electronics,” 7/9/62.) 
































































Sole Australian Agents : RONALD J. T. PAYNE PTY. LTD. 

385 Bridge Road, Richmond, Victoria. JB 1416 
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The versatile LF.51 
Waveform Generatoi 

EXTENDED TO 
MEASURE 

The Servomex LF.5I low frequency waveform 
generator has been used all over the world 
for testing servos and other frequency sensi¬ 
tive apparatus: the greatest weakness has 
been the difficulty in measuring phase. 

The design problem has been to provide a 
wave, variable smoothly through 360 
from a generator that is inherently a 
single phase source. This has now been 
accomplished in a simple and elegant 
circuit without any frequency-dependent 
parts (patented). The accuracy of phase 
applies fully over the whole range from 
500 c/s down to 0.0005 c/s —it even works 
on single-cycle operation if anyone wants itll 
In use, one adjusts the phase to reduce an 
ellipse on the CRO to a line. Down to 
about I c/s this is done very easily and 
quickly. From I c/s down to 0.1 c/s it requires 
3-5 cycles. Below about 0.1 c/s one can 
usually get an accurate setting with a reason¬ 
ably linear system in I cycle, without the 
use of special long persistence tubes. 


# SERVOMEX 


COMPATIBLE 

plugs straight into any 
LF.SI from the original 
prototype to the latest 
Mk. I Is with no modifi¬ 
cations or preliminaries. 
(Sorry, it can ONLY be 
used with the LF.51) 


ACCURATE 

cosolute accuracy includ¬ 
ing reading error±2*. 
Resetting and incre¬ 
mental accuracy can be 
as good as 0.2\ 


QUALITY 

the construction matches 
the LF.51: we cannot 
say more 


CONVENIENCE 

*ve supply the VP. 124 with 
special wooden ends which 
, link the two parts as one 
transportable instrument. 

Alternatively, at the 
some price, you can have 
ordinary wooden ends so 
the two parts are separ¬ 
ate, though stackable. 



























TECHNICAL REVIEW 


NTSC OR SECAM 
FOR BRITISH COLOUR TELEVISION? 


While the rest of the world—and Europe in particular—watches, British 
television tackles its biggest job since its inception over 25 years ago; 
the conversion to the 625 line standard, UHF, and colour. The selection 
of a suitable colour system alone is a major decision, and one which 
Australia may well have to face up to in the next few years. This article 
from "Electronics Weekly" is an excellent summary of the systems 
currently under consideration. 


T HE recent series of NTSC tests and 
the forthcoming SECAM tests — 
almost certainly starting late in Febru¬ 
ary — from the B.B.C.’s UHF transmit¬ 
ter at Crystal Palace, seem likely to de¬ 
termine the characteristics of British and 
European colour television for many 
years to come. 

Current black-and-white experience 
shows how difficult it is to change trans¬ 
mission standards once these have come 
into public use. Will European television 
adopt a 625-line form of NTSC? Wi l 
it plump for SECAM? Or will the final 
choice be a modified system — such as 
that of Telefunken — combining some 
techniques from both of the main sys¬ 
tems? 

DISCUSSIONS 

The results of the B.B.C. comparative 
tests between NTSC and SECAM are to 
be presented to a European Broadcast¬ 
ing Union meeting in July — and the 
ball will then be passed to CCIR (Inter¬ 
national Radio Consultative Committee), 
which is due to discuss colour television 
standards before the end of the year— 
probably November. 

This was decided at a recent meeting 
in London at which there were delegates 
from U.K., France, Germany, Holland. 
Italy and Switzerland representing broad¬ 
casting organisations, postal and tele¬ 
graph services and industry. The British 
delegation included members from the 
B.B.C., I.T.A. G.P.O., and three from 
the electronics industry. 

Some receiver manufacturers are an¬ 
xious to see a British decision announced 
at the earliest possible moment. 

To explain the significance of this 
series of colour tests it is necessary to 
sketch in something of the background 
of the various systems. 

In the forties a number of high-de¬ 
finition colour systems were evolved and 
demonstrated — for example by Baird 
in 1941. Some of these were sequential 
systems with mechanical techniques and 
the pictures could be displayed only in 
colour. But it was appreciated early on 
that what was really needed was a fully 
compatible system in which the colour 
transmissions could also be received as 
black and white pictures on a standard 
non-colour set. Otherwise duplicate 
transmissions would add still further to 
the cost of colour. 

During the early fifties, the U.S. 
Federal Communications Commission 
investigated a number of colour systems 
through its National Television Systems 
Committee which finally recommended a 
525-line compatible system. 

This system, since known as NTSC, 
obtains a “luminance” or brightness sig¬ 
nal by addition of the three colour sig¬ 


nals in fixed proportions. It is this 
luminance signal which provides mono¬ 
chrome sets with the black and white 
pictures. 

Colour information — based on red, 
green and blue signals — is compressed 
into two components which are then 
transmitted simultaneously as the “chro¬ 
minance” (chroma) signal by modulating 
the two components in amplitude and 
phase on to a sub-carrier which is then 
suppressed. 

To minimise the dot pattern interfer¬ 
ence from this sub-carrier its frequency 
is accurately controlled to be an odd 
multiple of half the line frequency. The 
sub-carrier is approximately 3.58 Mc/s 
for 525 lines, 2.66 Mc/s for 405 lines, 
and 4.4296875 Mc/s for 625 lines. 

In an NTSC receiver the luminance 
and chroma signals are separated; the 
two chroma signals are demodulated by 
synchronous detectors using a reference 
generator accurately synchronised by 
colour burst signals transmitted in the 
black-level period. 

The chroma signals are matrixed with 
the luminance signal to obtain the three 
original colour signals for the display 
device which, so far, has normal y been 
a three-gun Shadowmask tube. 

This system has been used for all U.S, 
public colour transmissions since 1954. 

SECAM 

An alternative compatible system was 
developed after NTSC by Henri de 
France and has since become known as 
SECAM (“sequential and memory”). 
This system transmits much the same 
basic information as NTSC, but instead 
of sending the two chroma signals simul¬ 
taneously, it transmits them alternately 
in line periods. 

At the receiver a delay is introduced 
to hold the information received from 
the first chroma transmission until the 
other begins to arrive; both signa.s are 
then applied simultaneously to the mat- 
rixing and display circuits over a period 
of two lines. 

SECAM, like NTSC, thus transmits a 
luminance signal and two colour differ¬ 
ence signals. But unlike NTSC, these 
chroma signals go out during alternate 
line periods and can be frequency-modu¬ 
lated on to the sub-carrier. 

The line period delay at the receiver 
which puts the two chroma signals back 
into step requires an artificial delay 
line such as quartz or fused-silica blocks 
in which signals can be stored briefly 
by reflection from face to face. Quartz 
delay lines cost about £4 but less ex¬ 
pensive delay components can be used, 

A number of advantages have been 
claimed for SECAM, now being develop¬ 
ed by the Compagnie Francaise de Tele¬ 


vision, part of the large French CSF 
group. 

These claimed advantages include: 
ease of distribution over national net¬ 
works; easier recording on to magnetic 
tape; signals considerably less affected by 
multipath transmission (of particular im¬ 
portance at UHF); no reference oscilla¬ 
tor in the receiver and phase conditions 
unimportant, leading to simpler adjust¬ 
ment of the set; no additional user colour 
controls such as “hue” and “saturation” 
knobs. 

FOR AND AGAINST 

Recently, Mr Howard Steele, chief en¬ 
gineer of A.B.C. Television, who have 
been evaluating the SECAM system for 
some 18 months, expressed a number of 
findings favourable to SECAM, though 
clearly stating that, “No one can express 
an objective opinion on this matter until 
high power tests have been carried out.” 

As against the formidable—though to 
some extent still theoretical — scoring 
points of SECAM, supporters of NTSC 
consider that their system has amply 
proved itself as basically sound for over 
eight years. It has the theoretical ad¬ 
vantage of better vertical colour defini¬ 
tion and the suppressed carrier modula¬ 
tion means that there is no chroma sig¬ 
nal in the black and white parts of the 
picture. The accurately controlled sub¬ 
carrier frequency is also held to be an 
advantage for co-channel transmissions. 

Receiver costs for both systems are 
roughly the same, but there is little 
doubt that many British manufacturers 
would like to take advantage of the very 
full development work carried out in the 
U.S. on NTSC circuitry and compo¬ 
nents. 

Sir Harold Bishop, B.B.C. Director 
of Engineering, has pointed out that 
after demonstrations of SECAM in 1959 
and 1960 it was then thought that the 
system was unlikely to supersede NTSC. 
But there is little doubt that many 
B.B.C. experts have since been impressed 
by SECAM demonstrations in London 
and France. 

Recent SECAM progress has much 
reduced the effect of the sub-carrier on 
black and white reception. SECAM, in 
fact, is right back in the running. 

Both NTSC and SECAM systems can 
be modified in many ways and there 
have been a number of attempts to com¬ 
bine the advantages of both. 

At Montreux in 1962, a Telefunken 
system was described. This used sup¬ 
pressed carrier modulation a la NTSC 
but with SECAM-type sequential trans¬ 
mission of chroma signals. This in¬ 
genious system is under consideration by 
EBU and demonstrations are being given 
in Germany shortly. 

All in all, the EBU steering committee 
has plenty on its plate. To assist in 
evaluating the results of the B.B.C, tests 
and those being conducted elsewhere, 
six sub-groups have been set up to re¬ 
port on, 1, general characteristics; 2, re¬ 
ceivers; 3, propagation affects; 4, trans¬ 
mitters; 5, program distribution; 6. studio 
and recording equipment. 

(Continued on page 21) 
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The only 
Miniature 
Soldering Iron 
with Six-setond 
Heating. A 


xscoton' 


EVEN THE 


MOST DELICATE 


Employing the time-tested and exclu¬ 
sive patented features of the univer¬ 
sally accepted larger SCOPE iron 
MINISCOPE MSI provides six-second 
heat and as the heat is generated at 
the tip it is ideal for delicate work in 
a maze of wiring and will perform the 
functions of irons rated to 35 watts. 
The MINISCOPE is suitable for opera¬ 
tion on any voltage from 2.5 volts to 
6.3 volts A.C. or D.C. MINISCOPE 
is fully guaranteed only when used 
with the specially designed Standard 
National Scope Transformer. 

The switching lever facilitates your 
control of the iron and may be 
operated by the thumb or forefinger 
yet MINISCOPE weighs only 21/2 Ozs. 


* Switch lever is spring steel, plastic coated. * New handle—now even stronger. 




jCOPI Standard Soldering 
Iron—55/- retail 


Vibroscope etching 
tool retails for 35/- 


USf ONLY a 

genuine NATIONAL 
Transformer- 
55/- retail 



THE FULL GUARANTEE ONLY APPLIES WHEN IRON IS USED WITH A NATIONAL 
TRANSFORMER — AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES 

Australian and Overseas Agents : AUSTRALASIAN ENGINEERING 

WM. J. McLELLAN & CO. PTY. LTD. Victoria: EQUIPMENT CO. PTY. LTD. 

The Crescent, Kingsgrove, N.S.W. 50-01 111 202 Bell Street. Preston. 44-0491 

QUEENSLAND: K. H. DORE & SONS. , TASMANIA: W. P. MARTIN PTY. LTD.. . NEW ZEALAND: H. W. CLARKE (N.Z.) LTD., 

505-507 Boundary Street, Brisbane 188 Collins Street, Hobart. 42-46 Cable Street, Wellington, C.3. 

SOUTH AUSTRALIA : B. L ANDREW & CO. LTD., WESTERN AUSTRALIA: I. W. HOLMAN & CO., H. W. CLARKE (N.Z.) LIMITED, 

102 Gilles Street, Adelaide, • 249 James Street, Perth. 


10 Teed St . Newmarket. Auckland. S.E.l. 
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TECHNICAL REVIEW 


NOVEL TACHOMETER 

USES RADIOACTIVE ISOTOPES 


Certain types of fluid-coupled transmissions and other turbine systems 
have rotating parts that are not coupled directly to input and output 
shafts. These rotating parts are often sealed in metal housings that 
prevent measurement of their speed by conventional techniques. Such 
a problem can be solved through use of radioisotopes. This system can 
measure the speed of two adjacent rotating parts with a detector 
located more than a foot away from their quarter-inch steel housing. 


By XI. It. Bockemuehl and P. W. Wood 4 


detector. High-speed trigger circuits 
with adjustable bias networks and cath¬ 
ode-follower outputs serve as amplitude 
discriminators (B). The averaging cir¬ 
cuits are the linear diode pump integra¬ 
tor type with cathode-follower feedback. 
These are followed by sharp 200-cps 
low-pass filter amplifiers. The differ¬ 
ence amplifier is a cathode-coupled duo- 
triode. Output indication is provided 
by either a commercial count-rate meter 
or a digital frequency counter. 

Circuit servicing and discriminator 


servicing 

QAMMA RADIATION is used in this the speed measuring range. This limit adjustment is facilitated by the simple 
tachometer because of its ability to is reduced by using a more active but unique test generator (C). This con- 
penetrate dense materials. The average source. Source activity is limited by sists of a free-running multivibrator, 
rate at which gamma photons are detect- safety considerations and by the fre- half of which is also connected as a 
ed is proportional to the inverse square quency capability of the electronic cir- Colpitts oscillator. The output is a 1- 
of the distance from the radiation source cuits. Me sinewave, 100 per cent modulated by 

to the detector. A gamma radiation A speed range of 400 to 6,000 rpm a 15-cps square wave, which serves as 
source is located on the periphery of was obtained by using 2 millicuries of an idealized analog of the detector out- 
the rotating part and the detector is cobalt-60 for source A and 6 millicuries put. This circuit can also be construct- 
situated so that its distance from the of cesium-137 for source B, with gamma ed with both halves connected as r-f 
source varies with the angular position 


of the part. 

The detector output is a series of 
randomly spaced pulses, whose average 
repetition rate depends on the angular 
position of the part, and whose ampli¬ 
tude depends on the energy of the de¬ 
tected gamma photons. The average 
repetition rate cycles through a maxi¬ 
mum and minimum value for each rev¬ 
olution of the part, but the pulse amp¬ 
litude remains constant. 

Rotational speed of two adjacent parts 
can be measured with the system shown 
in A. Radioactive source A is selected 
to emit higher energy photons than iso¬ 
tope B. Output of the detector con¬ 
sists of two superimposed pulse trains 
having differing amplitudes, and an av¬ 
erage repetition rate that is modulated 
by the rotation of the respective parts. 

The detector output is amplified and 
coupled to two pulse amplitude discrim¬ 
inators, one of which is adjusted so that 
it triggers only on the higher amplitude 
pulses generated by source A. The dis¬ 
criminator output is demodulated by an 
averaging circuit that produces a volt- 



Tachomeier system (A) converts the detected speed information into two 
separate analog signals. (B) Amplitude discriminator . (C) Test circuit tor 
servicing and adjustment combines a multivibrator with an RF generator. 


age proportional to the short period photon energies of 1.33 and 1.17 Mev oscillators tuned to different frequencies; 
average of the pulse repetition rate, and for cobalt-60 and 0.66 Mev for cesium- the output is shifted from one frequency 
corresponding to the angular position of 137. The radioactive source can often to the other at the multivibrator repeti- 
pa 5L A * * i. ... ... be imbedded in a special part that re- tion rate. 

The other discriminator is adjusted places a standard bolt in the rotating The speeds involved, from 0 to 6,000 
1° u a u ** tn £& e rs on pulses generated assembly. Note that use of these rpm, required the use of logarithmic 
by both sources A and B, and the output amounts of radioactivity require special scales on the dual ratemeter, which was 
voltage of the associated averaging cir- permission of the Atomic Energy Com- built for this application. The logarith- 
cuit corresponds to the sum of the pulse mission. mic scales give better resolution than 

rates from both sources. The signal Conventional valve circuits are used linear ones on both the high and low 

corresponding to the A channel is sub- throughout the system. The detector is ends. 

tracted from the combined signal by a a two-inch sodium iodide scintillation (“Electronics,” 7-12-62) 


differential amplifier, and a waveform 
whose frequency corresponds to the 
speed of part B is produced. 

Each revolution of parts A and B 
generates two output signals of one cycle 
each, which can be converted to rpm 


BRITISH COLOUR TV-Continued 


. ., . . _ The B.B.C. considers it “most desir- inferior system for 25 years. If we 

indications by conventional frequency able” that the same colour system should choose wisely, Europe will follow, with 
measuring circuits. be adopted by all European countries advantageous prospects to the whole re- 

The random nature of the isotope both in the West and East. ceiver industry,** 

disintegration produces fluctuations in Mr Howard Steele has hit out at those On the other hand the impatience 
the short period average of the pulse in the industry who claim that delay of receiver manufacturers—uncertain of 
repetition rate even though the parts are must be avoided at all costs and say which system to develop and still in 
stopped. This imposes a lower limit on that it does not matter which system many cases doubtful of mass public ac- 

is adopted as long as somebody makes a ceptance of colour—is understandable, 
decision. There will be many eyes watching— 

* General Motors Research Laboratories, “If we make the wrong decision now,” not all through rose-tinted spectacles — 

Warren, Michigan. * he says, “we may have to live with an the progress of the B.B.C. SECAM tests. 
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LATEST REFERENCE MANUAL OF TRANSISTOR CIRCUITS 



Chapters include: 

• The Junction Transistor • New Techniques • Characteristics 

• Semiconductor Diodes • Practical Circuit Designs 


* Basic Circuits 


This new manual of transistor circuits has been prepared by 
Mullard engineers as an up to date and readable volume which 
will be of use and interest to technicians, service engineers, junior 
designers and students of electronics. 

It has a page size of 8 l A" x SW' and describes more than 60 
circuits - over 30 of which are being made available for the first 
time - including both domestic and industrial applications 

MULLARD-AUSTRALIA PTY. LTD., 35-43 CLARENCE ST., SYDNEY, BX 2006 & 123-129 VICTORIA PDE., C0LLINGW00D, N,5, VIC. 41 6644 

Associated with MULLARD LIMITED, LONDON MJUO 

99 On Jim TaIau^i'am SL MnJtlti'ac A Anre*h 7 9^3 


n 


Mullard-Australia Pty. Ltd., Box 2118 G.P.O. Sydney 

Please send me.copies of ’’Reference Manual 

of Transistor Circuits" for which I enclose 
remittance, being 15/- per copy plus 1/5 postage. 

Name . 

Address 


n 


State 


j 




















Joining Meta/ And Glass 

^ METHOD of welding together materials which have widely 

differing coefficients of thermal expansion, such as metals 
and glass, has been reported. The firm which developed the 
method says that if it is correctly applied, the welds can re¬ 
peatedly be heated to as much as 1,000 degrees Centigrade 
without disrupting them. The parts to be joined should be cir¬ 
cular or tubular in shape. 

In the method, the part with the lower coefficient — a rod 
or disc of alass — is fused into a sleeve or tube of the compon¬ 
ent with the higher coefficient. Around the exterior of the 
latter are wound several layers of a thread such as silica glass, 
which has a much lower coefficient of thermal expansion than 
the metal but also has good elasticity. The thread is kept very 
taut so that it tends to restrain the outer casing as the latter tries 
to expand. 

This restraning influence is not enough to prevent elastic 
deformation of the outer sleeve but, at high temperatures es¬ 
pecially, it does prevent plastic deformation so that the casing 
always shrinks back to its original diameter when cooled. At 
each reheating, the amount of expansion is always the same 
provided the temperature limits are the same. 

The technique is expected to have many applications in elec¬ 
tronics. 

[Quartz & Silice, 8 rue d’Anjou, Paris, France.] 

Plugging Pipes By Freezing 

NEW use for solid carbon dioxide is the isolation of sections 
of large-diameter pipes for repair work. 

One such pipe was a gas main 16 inches in diameter and 
five miles long. A valve proved faulty. So a section was iso¬ 
lated by the application of solid 002 and isopropanol from 5 p.m. 
one day to 9 a.m. the next morning, when an ice plug had 
formed in the pipe. 

Another case was an 18-inch cast-iron pipe holding water. 
Instead of shutting down the plant, ice plugs were created by 
solid C02 and an old section of pipe was safely replaced. 

[Imperial Chemical Industries, Millbank, London, S.W.I., 
England.] 

Metal Spraying Pistol 

/^ NEW metal spraying pistol, giving high rates of deposition 

makes use of two live wires which are fused in an electric 
arc flashing between them. As much as 301bs of steel per hour 
may be continuously sprayed, it is claimed. 

By changing the wires a variety of metals may be deposited 
and the fact that two dissimilar wires may be sprayed at the 
same time permits combinations such as steel and bronze to be 
deposited. 

Heavy deposits can be made on internal surfaces and on flat 
surfaces such as machine tool beds and slideways. The pistol 
is also claimed to extend this method of metal deposition to 
broader fields and typical applications include the journals of 
heavy rolls and heavy duty bearing surfaces. 

[The Equipment Division, Metallisation, Friar Park Road, 
Wednesbury, Staffs, England.] 

High Efficiency Insulation 

AN insulating material that uses multiple layers of metal foil 

and glass fibres is claimed to have much lower heat trans¬ 
fer coefficient than anything at present available. 

The material has many layers per inch of fibre and foil 
and the system is maintained in a vacuum. Radiant heat strik¬ 
ing the first sheet of aluminium foil is largely reflected. The 
remainder is absorbed. Part of it will travel to the next barrier 
where it will again be reflected and so on. 

Heat flowing through the glass fibres takes an irregular path 
which can be very long. This type of fibre has proved the best 
for low-temperature applications because it has a porous struct¬ 
ure easily de-gassed in a vacuum. 

[Mr Jefferey, Union Carbide Limited, 8 Grafton Street, 
London, W.I., England.] 


Cord Made From Plastic 

JJEPORTED from Bavaria is a process for making cord of any 
gauge from filaments of a thermoplastic material which be¬ 
comes crystallised on stretching. 

Filaments are drawn through a die, and simultaneously 
stretched and twisted. 

Cord produced in this way is claimed to keep its shape and 
have no tendency to untwist. The elasticity of the cord can be 
controlled by adjusting the pitch of twist applied to the fila¬ 
ments during stretching. 

[Felix Kleinekathofer, 345 Endorf/Upper Bavaria, Germany.] 

Insulating With Glass Bricks 

JJOLLOW, flame-sealed glass bricks which have a partial 
vacuum inside them are being offered for use by the building 
industry and are reported to present advantages in the con¬ 
struction of low-pitched roofs. They can also be applied in 
skylights, vaults, domes and porches. 

Properties of this type of brick include freedom from con¬ 
densation, good heat and sound insulation and excellent light 
diffusion. 

Flame sealing ensures water-tightness and stability and the 
new product is claimed to offer fresh scope for architects in the 
design of concrete and glass structures. 

[Soc. Saint Gobain, Corso, Corso Europa 18, Milan, Italy.] 


The C/.S. Army recently demonstrated this air supported 
tent intended to provide protection tor soldiers perfom- 
ing maintenance on the Nike Hercules missile while it 
is on the launcher rack , The structure can be erected by 
six men in 80 minutes and struck and packed for 
shipment in an hour . A manually activated quick release 
permits striking the tent in about three seconds to allow 
rapid launching of the missile . Top picture shows an 
army technician activating the quick release and (bot¬ 
tom) the collapsed tent exposing the missile tor 
launching . 


Ftndia. _ Te/gyisiQn & Hobbies. Mareh. 1982 


















UNIVERSITY INSTRUMENTS 

NEW 

GENERAL PURPOSE 

MULTIMETER 

MODEL MV A-3 


Designed as a sensitive yet rugged instrument 
for use by both technical and non-technical 
personnel in 

• GENERAL INDUSTRY 

• RADIO & TV SERVICING 

• LABORATORIES 

• WORKSHOPS 

• MOTOR GARAGES & BOAT SHEDS 


1 


RANGES 

DC Current: 0-1, 10, 50, 250 Milliamperes. 0-10 
Amperes. Note: For higher ranges use Plug-In 
shunts available as accessories. 

AC Current: 0-1 Milliamperes (self-contained). 

* 0-2.5, 5, 25, 50, 250, 500 Milliamperes, 0-1,. 2.5, 
5, 10 Amperes. 

* Use Model MRCT Current Transformer available 

as an accessory. , 

AC Volts 1 

DC Volts/ 0 " 10 ’ 50 ’ 25 °’ 1 ’ 00 °- 

Resistance: 0-1,000, 10,000, 100,000 Ohms., 0-1 
Megohm (10 ohms centre scale). 

Output Level: minus 6 to plus 22 db, plus 8 to 
plus 36db, plus 22 to plus 50 db, plus 34 to plus 
62 db. (ref. 1MW in 600 ohms equals 0 db.) 




UNIVERSITY 

GRAHAM 

INSTRUMENTS 
PTY. LTD. 






ACCURACY 

Calibrated to well within BS89:1954 specifications. 

RELIABILITY 

Uses only high stability multipliers and shunts. 

SENSITIVITY 

5,000 ohms per volt. 

BATTERIES 

Uses 2 only standard 950 cells replaceable without 
opening instrument. 

APPEARANCE 

Pleasing two-tone grey. Sloping front panel. Meter 
protected by hood. 


Fully guaranteed and backed 
by Factory Service 


106 BELMORE ROAD, RIVERWOOD, N.S.W. 
Tel.: 53-8758, 53-0644 (5 lines) 

Telegram: "Raquip," Sydney 

|A UNIT OF INSTROL) 



W.A.: Atkins (W.A.) Ltd., 894 
Hay Street, Perth, W.A. 

OLD.: Keith Percy and Co. Pty. 
Ltd., Box 1478V, G.P.O., Brisbane, 
Old. 


S.A.: George Procter, 32 Gawler 
Place, Adelaide, S.A. 

TAS.: W. P. Martin and Com¬ 
pany, 188 Collins Street, Hobart, 
and 134 Cambridge Street, Laun¬ 
ceston. 16/FP.58 
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NEWS —cont. 


Developed by EMI Electronics and W. J. Medding Ltd., 
of England, is a new electronically controlled version of 
a turret drilling machine. The machine selects one or 
more of seven cutting tools as instructed by information 
recorded on punched tope, which also positions the work 
table turret head and drilling station . One operator can 
supervise several machines . 


Blue Glow In The Night 


JjINK-METAL fences which glow in the dark are said to make 
safe highway dividers because they keep drivers awake and 
aware of the fence. At the same time, the luminous plastic cov¬ 
ering is said to reduce corrosion of the metal. 

The American maker says the blue tone of the night-time 
glow was chosen to absorb rather than reflect the lights of on¬ 
coming cars, reducing the glare on the motorist. 

[Colorguard Corporation, 107 E. 38 Street, New York, N.Y., 
U.S.A.] 


Lacquers Dissolve in Water 


A RANGE of industrial primers, fillers and lacquers has been 
developed for which the solvent is ordinary tap water. The 
film-forming element common to all these products is a syn¬ 
thetic resin which will dissolve in water. 

Stringent laboratory application and wear tests are reported 
to have given satisfactory results with the primer uncoated, with 
the primer coated with the water-soluble lacquers and with the 
primer covered with a coat of conventional lacquers. 

The new materials are specially suitable for protecting steel, 
aluminium, tinplate and phenolic resin plastics. They are applied 
by spraying or dipping, do not give rise to fumes and are non- 
inflammable. 

[Herbol-Werke, Herbig-Haarhaus A.G., Cologne, Germany.] 


Spraying Without Air 

A RANGE of equipment is available which is capable of hand- 
**■*“ ling a very wide range of fluid coatings in their originial 
unthinned state yet dispenses with the usual air jet. This means, 
inter alia, that losses from overspray or fog are cut to about 
10 per cent of that experienced with orthodox models. 

The equipment uses a hydraulic pump to multiply the pres¬ 
sure on the fluid being sprayed by 23 to 30 times the pressure 
admitted to the pump’s air motor. Feed rates range from 0.5 
to three gallons per minute and when needed a very heavy 
coating thickness can be applied, but air consumption will not 
exceed five cubic feet per minute per gun or considerably less 
than with air guns. 

Versions are also available for the transfer and application 
of high viscosity materials such as mastics, putties, adhesives 
and heavy greases using the same principle. 

[F. W. Berk & Co. Limited, Coating Division, Brent 
Crescent, North Circular Road, London, N.W.10, England.] 

Chemical Coating hr Steel 

cOVIET scientists say they have found a chemical coating 
^ that will stop stainless and other expensive steel billets from 
being decarburised or over-oxidised when they are heated. 

The coating, a liquid, is made from a mixture of water glass 
(77 per cent), powdered aluminium (1 per cent) and powdered 
magnesium oxide (22 per cent). At about 700 degrees Centigrade 
the liquid becomes viscous and at higher temperatures sets as a 
crust on the surface. The crust is stated to be much easier 
to remove than iron oxide scale. 

[Details available in the Journal Kuznechno Shtampovoch- 
noye Proizvodstvo, Vol. 4. Nr. 5, 1962, pp. 46-47. Article by 
P. D. Nepechiy, S.A. Volskiy and others.] 
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Treating Barren Soils 

A CHEAP and semi-permanent way of treating barren soils 

against natural erosion is claimed by a Japanese company. 

The single grain structure of barren soils has no capillary 
pores, which means that excessive water on the surface washes 
away the fine grains of soil. Heat following heavy rain causes 
the ground to harden and crack and any remaining moisture is 
evaporated away, so that the essential aids to growth — water 
and air — are excluded. 

The reclamation process is simply to spray the required area 
with partially saponified and polymerised polyvinyl acetate solu¬ 
tion in water. This aggregates the soil and breaks down the 
single grain structure. 

[Shin-Etsu Kagaku Kogyo Kabushiki Kaisha, No. 2 1-chome, 
Marunouchi, Chiyode-Ky, Tokyo, Japan.] 


Shown at a recent Chicago conference on Engineering in 
Medicine and Biology were two Beagles wired for bio¬ 
logical observation. Surgically implanted sensors may be 
connected to the transmitter carried on the animats 
back, which then transmits the information to a nearby 
receiver. Reactions may thus be observed under normal 
conditions. 

Making Artificial Leather 

A RTIFICIAL leather that can be made sufficiently absorbent 
A and “free-breathing” without reducing its strength is claimed 
by a German company. 

A felt, made from 80 per cent polyamide fibre and 20 per 
cent cotton, is impregnated on both sides with synthetic resin. 
It is then dried and hairs are pressed into the outer side to 
produce indentations. The inside is lined with cotton and the 
material is thoroughly dried before the raised portions of the 
outer surface are twice coated with another type of resin. 

[Goppinger Kaliko-und Kunstleder-werke G.m.b.H., Gop- 
pingen, Wurttemberg, Germany.] 

High-Duty Synthetic Rubbers 

'J'HE development is announced of a new range of synthetic 

rubbers based on copolymers of butadiene and acetylene 
derivatives and claimed to have properties in some instances 
better than the high-performance nitrile rubbers. 

One facet of this work has been the development of a new 
large group of hydroxyl compounds of acetylene capable of 
polymerisation and of copolymerisation with butadiene to form 
the new range. 

The acetylene-based materials, described as glycols of the 
isopropenyl acetylene series, can also be compounded with methyl 
methacrylate and other acrylics to produce new plastics with 
interesting properties. 

Qualities claimed for the new synthetic rubbers are high 
resistance to rupture, great elasticity and resistance to crack¬ 
ing —making them specially suitable for industrial applications. 

[References: Russian magazines: Kauchuk I Rezma 8/62, 
and Vestnik Akademii Nauk SSSR 8/62.] 
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DON’T LET THIS HAPPEN 


TO YOUR 
RECORD 
HEADS 



This shows the damage which cheap 
or abrasive tape can cause. As the gap 
widens, reproduction becomes muffled. 


All professional tape recorder 
operators demand a tape that is 
mirror-polished or lubricated to 
minimise head wear. That is why 
the experts choose, use and recom¬ 
mend Mirror-Finish BASF Tape. 



Professionals—and ama¬ 
teurs—who know what is 
best always use BASF. 
BASF is the choice of the 
A.B.C., R.A.A.F., R.A.N., 
Department of the Army, 
Department of Civil 
Aviation and over 100 
Commercial Radio and 
TV Stations! 


Record and Reproduce Heads last 5 times longer with... 



• Available in Standard, Long- 
Play, Double-Play and Triple- 
Play types. 

• 7" reel with 1200 feet of Stan¬ 
dard BASF Tape costs only 
56/9. 



mmm 

RECORDING 

TAPE 


Australian Distributors: 

MAURICE CHAPMAN & CO. PTY. LTD. 

158 Clarence Street, Sydney. BX 5127 


Interstate Distributors: 

MELBOURNE: V. Bruit Pty. Ltd. BRISBANE: Chandlers Pty. Ltd. ADELAIDE: Neil Mull»r Ltd. PERTH: Barrymore & Co. Ltd. 
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SCIENTIFIC NEWS 
—cont. 

Odourless Paint 

A RANGE of odourless paints and 
lacquers has been put on the market 
by a Dutch firm. They have no smell 
either in the tin, during application, or 
while drying. 

The paints are stated to dry completely 
in 8 to 12 hours leaving a strong finish 
which can be cleaned with ordinary deter¬ 
gents. Although the paints need no thin¬ 
ning agent, an odourless agent can be sup¬ 
plied and those who do not mind the smell 
can safely use an ordinary thinner. 

[Veveo N.V., Willemskade 7-17, Shie- 
dam, Holland.] 


Coating for Paper 

A N inexpensive way of coating paper 
and cardboard containers so that they 
become completely impervious to oils and 
fats has been patented by a Swiss. 

Two undercoats of synthetic resin are 
first applied to seal up all pores and pro¬ 
vide a smooth surface. When the con¬ 
tainer is dry it is dipped several times into 
a chemical solution containing lime. Care 
has to be taken to see that the carton is 
properly dry before each dip, but if this 
precaution is taken the lightweight carton 
is said to be quite suitable for the trans¬ 
portation of oily goods and foods. 

[Otto Betsachmann, Schwendenhaustrasse 
17, Zurich/Rehalp, Zollikon, Switzerland.] 

Australian TV Transmitters 

'■TRANSMITTER for ABC3, Canberra, 
A now in operatoin, is the first to be 
made in Australia for the Postmaster-Gen- 
eral’s Department for national television. It 
is the sixth locally-made transmitter to come 
into operation and the first of seven to be 
made here for which the Postmaster-Gen- 
erafs Department placed an order with 
Amalgamated Wireless (Australasia) Ltd. 
The remaining six ABC station will serve 
Launceston, Ballarat, Shepparton, Rock¬ 
hampton, Toowoomba and Townsville dis¬ 
tricts. 

The transmitter for ABC3 was delivered 
in about 12 months from the date on which 
the Company received advice from the 
Postmaster-General’s Department. Installed 
by A.W.A. engineers and technicians, the 
Canberra equipment consists of two-10 kilo¬ 
watt vision and associated sound transmit¬ 
ters. Effective radiated power will be 100 
kilowatts. 

The first transmitters to be made in Aus¬ 
tralia were produced by A.W.A. and began 
operating in December, 1961. Since then, 
transmitters made by the Company have 
been installed in commercial stations, TVT6, 
Hobart, and in TNQ7, Townsville, while 
equipment for RTQ7 is being made. Trans¬ 
mitters for some country national stations 
have been delivered and others are in pro¬ 
cess of manufacture. 


Two-purpose Dairy Pump 

A HEAT pump for the milking shed that 
"" combines the functions of cooling the 
milk; and providing the farm with a con¬ 
stant supply of hot water was an ingenious 
mechanical aid to dairy farming reported 
on by John Rigg recently in the B.B.C. 
General Overseas Service program “New 
Ideas.” “In cooling 170 gallons of milk 
daily to an average temperature of 53 de¬ 
grees Fahrenheit,” said Rigg, “it raises the 
temperature of 127 gallons of water to over 
140 degrees Fahrenheit. No more electri¬ 
city is used than would be used in cooling 
the milk alone by a standard cooler of 
equal capacity, which means that any far¬ 
mer who installs such a heat pump in his 
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dairy provides himself with a supply of hot 
water free of cost. 

“This dairy heat pump has been develop¬ 
ed in prototype form by the Electrical Re¬ 
search Association and the National Insti¬ 
tute for Research in Dairying. During last 
winter it operated almost continuously in 
one farm dairy for 6,000 hours on end, and 
supplied hot water at almost constant tem¬ 
perature throughout.” 


TV for Eye Operation 

J^JORE than 50 doctors at Royal Prince 
Alfred Hospital watched on closed- 
circuit television delicate eye operations per¬ 
formed by world-famous eye surgeon, Dr 
Ramon Castroviejo. The closed-circuit tele¬ 
vision used was part of the permanent 
equipment of the operating theatre origin¬ 
ally supplied and installed by Amalgamated 
Wireless (Australasia) Ltd. Dr Castroviejo, 
Clinical Professor of Ophthalmology, at 
New York University, was in Sydney as 
the guest of the Sydney University Post- 
Graduate Medical Foundation. Because of 
the importance of the occasion, an A.W.A. 
engineer stood by the equipment during the 
operation. 

For more than four hours the camera 
was focused on the table while Dr Cas¬ 
troviejo operated. The camera was unob¬ 
trusively trained on the patient. Six moni¬ 
tor screens were used, one of which was in 
the theatre and the others outside where 
they were watched by interested members 
of the medical profession. 

The camera and overhead operating 
theatre lamp have been specially designed 
as an intergral unit so that the camera is 
always focused on the field covered by the 
light. Optical focus of the camera is re¬ 
motely controlled from the control monitor. 
Special lenses for the eye operation were 
supplied by A.W.A. 


Electronics Aids Ulcers 

H ow electronics is now coming to the 
rescue of suffereres of peptic ulcers 
was explained in a recent edition of the 
B.B.C. General Overseas Service weekly re¬ 
view “Science and Industry.” 

The conventional and somewhat drastic 
operative treatment for peptic ulcers is gas¬ 
trectomy—or the removal of a large part of 
the stomach. But some years ago an opera¬ 
tion was designed in the United States to 
cut the long nerve—the Vagus or “Wan¬ 
derer”—which runs from the brain to the 
stomach and intestines. When through 
worry or by immoderate eating, drinking 
or smoking this particular nerve becomes 
over-active, a high level of free acid is pro¬ 
duced in the stomach which then becomes 
a home from home for peptic ulcers. 

When the Vagus is cut, the acid level 
falls and the ulcer heals up. However, sur¬ 
geons have often tended to be unconvinced 
that this cuttina of the nerve was more suc¬ 
cessful than the more severe gastrectomy 
operation—probably because in his attempt 
to cut the Vagus the surgeon frequently 
missed many of the small associated nerve 
fibres. 

A London surgeon has now conceived a 
way of making this nerve cutting operation 
more certain and more, safe. In collabora¬ 
tion with the firm Winston Electronics, he 
has devised an electrical apparatus which 
accurately—as it were—guides the surgeon’s 
knife, ensuring a complete section being 
made of the Vagus nerve. Results have al¬ 
ready shown that this new technique con¬ 
siderably cuts down the failure rate of the 
operation. 

When it is realised that each year 5,000 
people in Britain alone are actually killed 
by ulcers, anything that can help alleviate 
this affliction of our modern age is espec¬ 
ially welcome. Electronics—in yet another 
of its applications—has now shown a way 
in which patients can expect to lead normal 
lives again without having to recourse to 
special and often disagreeable diets or un¬ 
dergoing fairly serious operations. 
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These diagrams are used to explain the principle of the sampling 
oscilloscope, /father than use the signal and timebase voltages 
to deflect the electron beam in the usual fashion, the pattern is 
plotted a point at a time by taking periodic "samples" of the 
two voltages. 

Oscilloscopes and the 
Sampling Technique 

We imagine that few of our readers will be familiar with the sampling 
oscilloscope, which allows measurements to be carried out on repetitive 
signals too high in frequency to be observed on the normal type of 
oscilloscope. This article explains the principles involved in the 
sampling oscilloscope, and relates the experiences of the author in 
attempting to use sampling techniques to adapt a television receiver 
into a medium-band oscilloscope. The article concludes with the 
description of a device arising from these experiments, an adapter 
which allows a television receiver to be used as a low frequency 
oscilloscope. With such an adapter, a television receiver can be made 
to display its own sweep response, or those of other sets! 

Bf Jamieson Rowe 


I F it is desired to examine the wave¬ 
form of a signal whose frequency is 
very high, say 3,000 megacycles or 
higher, the conventional sort of oscillo¬ 
scope proves effectively useless. To pro¬ 
duce viewable patterns even up to 1,000 
megacycles on conventional wideband 
oscilloscopes is task enough, demanding 
the use of elaborate distributed amplifier 
systems and special multi-deflection plate 
cathode-ray tubes. 

The problem is a fundamental one. At 
high-frequencies, the rate of change of 
voltages and currents in the deflection 
amplifier becomes very high. Energy 
storage in circuit capacitance and lead 
inductance thus becomes corresponding¬ 
ly high, making it increasingly more dif¬ 
ficult to amplify signals to an ampli- 
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tude capable of causing significant de¬ 
flection. 

Rather than attempt to use “brute 
force” methods to extend the frequency 
capability still further, the sampling os¬ 
cilloscope adopts a different approach 
entirely. Before we consider the actual 
system used, however, it should be 
stressed that the sampling oscilloscope is 
applicable ONLY to signals of a sub¬ 
stantially repetitive nature. For a rea¬ 
son which should make itself clear as 
we progress, it is quite useless where 
non-repetitive phenomena are concerned. 

Instead of attempting to deflect the 
e’ectron beam at the speed required by 
the signal and timebase voltages, the 
sampling oscilloscope PLOTS the pat¬ 
tern at a considerably slower rate. It 


does this by examining the signal and 
timebase voltages periodically and “sam¬ 
pling” their instantaneous values each 
time. 

To help in understanding this proce¬ 
dure, refer to Figure 1. At the top of 
the diagram is the waveform of a high- 
frequency signal; underneath it is the 
waveform of a timebase generator syn¬ 
chronised to the signal and operating at 
half the speed. 

Rather than attempt to move the elec¬ 
tron beam at these frequencies, the sam¬ 
pling oscilloscope “samples” each wave 
at a slower rate. Three such sampling 
times are shown in the diagram, marked 

A. B and C, which we can use for pur¬ 
poses of illustration. 

The electron beam of the oscilloscope 
is normally cut off, giving a dark screen. 
At time A, the signal voltage happens to 
have a small negative value; so has the 
timebase voltage. Using this ‘‘sampled” 
information, the oscilloscope supplies the 
deflection system of the tube with volt¬ 
ages or currents corresponding to these 
values, then turns the electron beam on 
briefly. This plots on the screen one 
point of the final pattern. 

"LEISURELY FASHION" 

The vital point to appreciate is that, 
once the “sample” voltages have been 
taken, they can be used to position and 
turn on the beam in a relatively leisurely 
fashion, the signal and timebase voltages, 
meanwhile, carrying on in the normal 
way. 

At the next sampling instant, marked 

B, the signal voltage happens to be at 
the maximum negative value. The time- 
base voltage is still negative in value, but 
smaller than before. The point plotted 
by the oscilloscope is thus considerably 
below, but only slightly to the left of 
centre-screen. 

At sampling time C, the signal voltage 
is zero, and so is the timebase voltage. 
The oscilloscope thus plots another point 
of the pattern in the exact centre of the 
screen. 

The sampling process continues, and 
eventually the complete pattern is plot¬ 
ted, and although the points are plotted 
slowly compared with the signal and 
timebase frequencies, they are still plot¬ 
ted at a fairly fast rate, with the result 
that the pattern appears as a continuous 
line, due to the persistence of the screen 
phosphor and of the human eye. 

It should by now be obvious as to why 
the sampling oscilloscope is useless for 
non-repetitive signals. As it plots the 
pattern by sampling points from a long 
series of identical portions of the signal, 
it obviously cannot do this if a signal 
only for one cycle. 

From Fig. 1, it should be noted that 
the sampling rate should not be a sub¬ 
multiple of the signal frequency, in 
order that the sampling periods should 
fall at different parts of the cycle each 
time. If the sampling rate is a sub¬ 
multiple, the pattern will not appear as a 
continuous line but will tend to reveal its 
constituent dots. A fins control over 
sampling frequency is therefore desir¬ 
able, enabling the sampling rate to be 
adjusted to an unrelated frequency. 

As the sampling oscilloscope plots the 
visual pattern at a considerably slower 
rate than the signal and timebase fre¬ 
quencies, the deflection amplifiers are not 
required to handle extremely high fre¬ 
quency signals and may be relatively 
normal band-wide circuits. Thus the 
sampling technique gives the oscilloscope 
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an effective bandwidth considerably 
greater than that of the deflection ampli¬ 
fiers and enables extremely high fre¬ 
quency signals to be examined and mea¬ 
sured. 

For such extreme-wide-band oscillo¬ 
scopes, electrostatic deflection is required, 
as normal. However, the sampling tech¬ 
nique is not limited to electrostatic de¬ 
flection systems. In fact, it provides a 
means of constructing a wide-band elec- 
tromagnetically-deflected oscilloscope. 

Electromagnetic deflection has one big 
advantage over the electrostatic system 
—it is capable of deflecting the electron 
beam through more than twice the angle 
possible with electrostatic deflection. 
Thus while large-screen magnetically-de¬ 
flected cathode ray tubes are practical 
and, in fact, available with diameters up 
to 27 inches, the largest practical electro¬ 
static tubes are 12 inches in diameter 
and inordinately long at that. 

In other words, for the many appli¬ 
cations where large-screen oscilloscopes 
are required, such as waveform analysis 
and demonstrations, magnetic deflection 
becomes particularly desirable. For spe¬ 
cialised applications such as radar dis¬ 
plays, electrostatic tubes have been used, 
but they are in general unsatisfactory 
for wide-screen work. 

Along with its advantage of wide de¬ 
flection capabilities, magnetic deflection 
has a noted disadvantage. This arises 
from the fact that, to produce the mag¬ 
netic deflection fields, current coils must 
be fitted around the neck of the tube in 
the form of the familiar “yoke” used in 
television receivers. 

As they are coils of wire intentionally 
wound to produce a magnetic field, the 
coils have considerable inductance. Thus, 
since inductive reactance is directly pro¬ 
portional to frequency, the frequency re¬ 
sponse of a magnetic deflection system 
(deflection is proportional to coil cur¬ 
rent) tends to be poor—having a con¬ 
tinuous roll-off, in fact. Even with gen¬ 
erous boosting in the coil amplifiers, it 
is quite difficult to extend the response 
of a magnetic deflection system further 
than about 20 Kc/s, while preserving 
its performance in other directions. 

Using conventional oscilloscope cir¬ 
cuitry, therefore, a large screen oscillo¬ 
scope is limited to the representation of 
“audio” signals. It is just too difficult 
to “persuade” the yoke coils to pass ade¬ 
quate deflection current at higher fre¬ 
quencies! 

GREATER BANDWIDTH 

Using the sampling principle, however, 
the effective bandwidth of a large screen 
magnetically-deflected oscilloscope may 
be increased considerably—again only 
for repetitive signals. Figure 2 shows the 
block diagram of a 14-inch magnetic 
sampling oscilloscope recently released 
by a firm overseas and having a band- 
with of from DC to 5 Mc/s. 

The operations carried out in this in¬ 
strument are the same as those men¬ 
tioned in connection with Figure 1. The 
front end of the circuit is conventional, 
having a timebase synchronised with the 
signal and running at a suitable sub¬ 
multiple of the signal frequency. 

To perform the sampling operations, 
there are two “gate” stages which are 
in effect electronic switches. One con¬ 
trols the signal sampling, the other the 
timebase sampling. Both are controlled 
by the sampling oscillator, which turns 
them “on” briefly at each sampling in¬ 
stant. 

Following the gates, there are so- 


called “holding” or storage circuits, 
which maintain, until the next sampling 
instant, the instantaneous signal voltage 
perceived during the sampling instant. In 
other words, they sustain or “stretch” the 
tiny sampling pulse or “slice” into a 
pulse of equivalent amplitude which lasts 
until the next time the gate opens. 

The holding circuits may be simply 
capacitors fed from a low impedance cir¬ 
cuit during the sampling instant. They 
charge up to the instantaneous signal 
voltage during the brief period that the 
gate is open, and store the voltage until 
the gate again opens. They then adopt 
the new signal voltage of the next 
sample, and so on. 

The outputs of the holding circuits 
are amplified and fed to the coils of the 
deflection yoke. Because the output 
pulses from the gates are sustained for 
the complete sampling period, the cur¬ 
rents in the yoke coils are able to reach 
their proper value, at a reasonable rate. 

When they have reached their correct 
values, the electron beam is turned on 
for a brief instant, to produce the par¬ 
ticular “spot” sampled. In fact, the turn¬ 
on pulse is simply supplied from the 
sampling oscillator via delay circuitry, 
to ensure that the yoke currents have 
had time to stabilise. 

The sampling technique therefore 
gives the oscilloscope a bandwidth of 


from DC to 5 megacycles, while never 
demanding that the yoke currents change 
at higher than audio rates. The pattern 
is traced in a comparatively leisurely 
fashion, enabling the large-screen advan¬ 
tages of magnetic deflection to be com¬ 
bined with wide-band characteristics. 

The preceding discussion and example 
were concerned with the usual type of 
sampling oscilloscope. Let us now turn 
to the matter of more direct interest, 
namely the experiments which the author 
carried out to see if sampling techniques 


could be used to convert a standard tele¬ 
vision receiver into a medium-band os¬ 
cilloscope. 

As many of our readers will be aware, 
the usual television receiver employs a 
magnetically deflected cathode ray tube. 
To produce the raster required for the 
television picture, the coils of the yoke 
are fed with sawtooth currents at fre¬ 
quencies of 50 cycles/sec (vertical or 
frame scan) and 15,625 cycles/sec (hori¬ 
zontal or line scan). 

’'PICTURE 11 OF WAVE 

Some time ago, it occurred to the 
author that if there were some way of 
feeding video pulses to the picture tube 
of a television set so as to produce the 
“picture” of a signal waveform, the de¬ 
vice would act as a large-screen medium- 
band oscilloscope. With a video am¬ 
plifier having a bandwidth of some 5 
megacycles already provided, to handle 
the required pulses, the prospect seemed 
attractive and some thoughtufl hours 
were spent in trying to develop suitable 
circuitry. 

The required pulses could be obtained 
from at television camera scanning 
a normal oscilloscope, obviously, but 
was there a way of producing the same 
effect electrically? Some way of “scan¬ 
ning” an electrical “picture” of the pat-« 


tern with a “spot” geared to the spot 
on the cathode ray tube . . . 

As some readers have probably rea¬ 
lised already, this is not a very difficult 
task. All that is required is a means 
of comparing the raster sawtooth volt¬ 
ages with the corresponding signal and 
timebase voltages, and supplying a pulse 
to the picture tube at every instant that 
both sets of voltages are equal. Simple, 
eh? 

Putting it a little more plainly, per¬ 
haps, one comparison is between a saw- 



The block diagram of a wide-band magnetically-deflected oscillo¬ 
scope recently released in America. The sampling technique 
discussed in this article gives the instrument a bandwidth of 
from DC to 5 Mc/s. 


A block diagram 
showing the system 
by which the author 
hoped to convert a 
standard television 
receiver into a 
medium-band oscil¬ 
loscope. It ultim¬ 
ately proved disap¬ 
pointing, but led to 
the development of 
the simple circuit 
described in the 
latter part of the 
article . 



FIG. 3 
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tooth voltage, corresponding to the verti¬ 
cal raster deflection current, and the sig¬ 
nal. When these voltages are equal, tfie 
Spot on the raster is at a height corres¬ 
ponding to a portion of the pattern 
which we want to display. 

The other comparison is between a 
sawtooth voltage, corresponding to the^ 
horizontal raster deflection current, and 
the timebase sawtooth voltage. When 
these two are equal, the spot on the 
raster is laterally equal to the horizon¬ 
tal position of a portion of the raster. 

Whenever both comparators have a 
simultaneous output, it means that the 
particular position occupied by the raster- 
tracing electron beam at that instant cor¬ 
responds to a spot on the desired pat¬ 
tern. This, then, is the time to send a 


Right, graphs 
used to explain 
the operation of 
the system shown 
in Figure 3 (page 
29). 
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Below, the circuit 
of the small unit 
which evolved 
from the experi¬ 
ments with the 
television receiver # 
It turns a normal 
receiver into a low 
frequency oscillo¬ 
scope. 


FRAME SWEEP SAWTOOTH 



--TIMEBASE SAWTOOTH 

I AAA 




i 1 * 1 i' 1111 m 

<- }-j j!! m j i 1111 1 




100K 



12AT7 


22K 

1W 


-VM- 

6800 5W 

47pF 


- 300V 

TO CATHODE OF 
PICTURE TUBE 


( 

/1 

—II— 


2 ► « 
s 

/ *■ 

m 

% 0A80 



2 





f 3 

1 " 

r ~±r 


~lh 


(DISCONNECT 
VIDEO 
AMPLIFIER) 


68K 

4 


50K LIN. 

J15K 
tZ2K f 1W 


QEfc. 

1 ,*3V 


OUTPUT 

PULSES 


SIGNALS 
FED TO 
VERTICAL 
C0MPARIT0R 


OUTPUT 

PULSES 


SIGNAL 

TO 

TUBE 


1 I I i I | I I | i 


iAiiiiifemiii 


(NEGATIVE PULSES NOT SHOWN) 

LINE SWEEP SAWTOOTH 

y 


THESE PULSES 
ONE LINE 
PERIOD LONG 


LINE SWEEP SAWTOOTH SIGNAL 

H- ■ I I ! i. 



j^-PULSES 2-3&JS LONG j 

I 


(NEGATIVE PULSES NOT SHOWN) 


VERTICAL COMP. 
PULSES 


1 _ 

HORIZ. COMP. 

^ -II- ^ PULSES 


FIG. 4 


ONE 

LINE 


1 


_ _ - H „CUT0F F_LEVEL 


TO HORIZONTAL 
SWEEP CIRCUIT 


L.F. SAMPLING CRO ADAPTER 


HH 

.0022 


FIG. 5 


two voltages, one of 
the voltages is in¬ 
verted. If they are 
then added together, 
the resultant signal 
will correspond to 

brief turn-on pulse to the picture tube the difference between the two voltages, 
to plot the point concerned. Whenever the resultant voltage is zero, 

The block diagram of such an instru- the two input voltages are equal in am* 
ment is shown in Figure 3. It should be plitude. 

more or less self-explanatory, if studied Thus, if the resultant or difference 
in conjunction with the foregoing dis- signal is fed to a Schmitt trigger, the 
cussion. However, there are a few points trigger will switch over every time the 
which require elucidation. two signals are equal. 

Firstly, you will notice that the line During the relatively long periods 
sweep sawtooth is compared with the sig- when the voltages are unequal, the trig- 
nal, while the frame sweep sawtooth ger cannot switch because it is held 
is compared with the timebase voltage, in one state or the other by the domin- 
In other words, the raster is produced ant voltage. 

with the 15,625 c.p.s. sawtooth produc- B y following the trigger with dif- 

sawtnnth V mndnr'n^ ?°i C * P * S ’ ferentiation circuitry, a pulse will thus be 
£"***£ producing the horizontal scan, (produced every time the two signals 

he yoke is turned through 90 degrees are equal, performing the required com- 
from normal to restore the pattern to parison function. To produce a pulse 
the usual time horizontal aspect. having the required polarity, one simply 

ccva/pp pt II ccc arranges for the appropriate input signal 

rcwcK rULJCD t0 be j nverte( j 

This is done to reduce the number The pulses produced by the two com- 
of video pulses necessary to represent parators are fed to an adding circuit 
the average pattern. Since the usual (see Fig. 3), where they are added to- 
oscilloscope pattern is one having the gether. The output of the adding circuit 
timebase frequency equal to or less than is fed to the cathode ray tube, being ar- 
the signal frequency, and a sawtooth ranged so that only when pulses from 
rather than a sine or complex wave, both comparators are present is the beam 
the vertical-line scan needs only one or turned “on” to produce a spot, 
two pulses per line period to reproduce The adding circuit is quite simple, b> 

the pattern. If the more usual hori- in$ merely a resistive network. The 
zontal line scanning were used, how- brightness control of the tube is adjust- 
ever, a considerably greater number of ed so that the pulses, which are of con- 
pulses would be required, which would stant height, only produce a spot when 
embarrass the circuitry used for ampli- the two are present, 
tudte comparison. In Fig. 4 we see some wave forms 

f ™ e . ult £ hl f h Was sel ? cted to P^- which may make the operation of the 
amplitude comparison was the circuit clear. The first graph shows the 
^ m the configuration de- two signals fed to the horizontal cont¬ 

riving the bias on the first grid from the parator. Below this are the pulses pro- 
f u n<1 . circ .m t * * n . this configur- duced by the comparator when the two 
ation, the circuit may be adjusted to are equal and the timebase voltage is 
have a very small triggering hysteresis rising. The comparator also produces 
tha } X v ? ry f in y positive-going vol- pulses during the timebase flyback 
tage at the input will switch it over. period, but these are positive and have 
I o use the Schmitt trigger to compare no effect upon the final output, as they 
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simply drive the picture tube further into 
cut-off. 

The output pulses from the horizon¬ 
tal comparator are one line period long, 
for they have to serve as “pedestals” 
for the shorter pulses of the vertical 
comparator. 

The third graph shows the signals fed 
to the vertical comparator, and below 
it are the comparator output pulses. 
These pulses are quite short, approxi¬ 
mately 2-3 microseconds, as they are the 
ones which determine the length of time 
the beam is “on.” Longer pulses would 
cause the final pattern to be too thick 
vertically. 

Finally, the lowest graph shows the 
sort of signal supplied to the picture tube 
by the adding circuitry. The dotted line 
shows the cutoff level of the tube, ar¬ 
ranged so that both pulses must be pre¬ 
sent for a spot to appear on the screen. 

SUPPLIES PULSE 

When the horizontal comparator finds 
that the frame sweep voltage is equal to 
the timebase voltage, it supplies a pulse 
which lasts for one line period. During 
that period, there will be an instant at 
which the signal and line deflection vol¬ 
tages are equal, in which case the vertical 
comparator supplies a short pulse. This 
sits on top of the horizontal pulse, and 
therefore produces a spot on the screen 
at the appropriate position. 

As may be seen, there will be many 
pulses supplied by the vertical compara¬ 
tor which produces no spot because no 
pedestal pulse has been supplied by the 
horizintal comparator. This means, of 
course, that the timebase and frame 
scan voltages are simply not equal at 
that time. 

This, then, was the system which it 
was felt would be capable of converting 
a television receiver into a reasonable- 
quality oscilloscope. It was duly wired 
up in experimental form, using a work¬ 
shop oscilloscope to supply the signal and 
timebase voltages, and the recent 1961 
23in television receiver as the display 
unit. 

To cut a long story short, it worked 
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TECHNICIANS 
SERVICE 

eliminate guesswork with the . . . 




For the busy technician who is 
interested in convenience and ser¬ 
vicing speed, the Model 960 tran¬ 
sistor Radio Analyst facilitates the 
analysis and troubleshooting of tran¬ 
sistor portable radios. On the 
service bench, it provides in one 
compact case the signal-generating 
and measurement devices needed to 
diagnose and isolate troubles in 
a transistor radio. 


SPECIFICATIONS: 

• RF Output — 250 kc/s to 2.2 Mc/s. 

• Audio Output — 2,000-cps tone available separately; special low-im¬ 
pedance output for directly testing voice coils. 

• VTVM Ranges — two ranges measure DC voltage, from 0 to 1.5 volts 
and from 0 to 15 volts; one range measures ohms, from 0 to 1 megohm, 
with a centre-scale reading of 1,000 ohms. 

• DC Power Supply *- furnishes low-impedance source of DC; isolated 
from power line and chassis; voltages from 0 to 12 volts (in li-volt 
steps) available at pin jacks on front panel. 

• In-Circuit Transistor Test — tests NPN or PNP transistors. 

• Out-of-Circuit Transistor Test — tests NPN or PNP transistors; reads 
leakage on good-bad scale; reads beta on 0 to 150 scale or good-bad 
scale; tests both triode and tetrode transistors, special test indicates 
shorted or open power transistors. 



FOR FURTHER PARTICULARS APPLY ENGINEERING PRODUCTS DIVISION 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

HEAD OFFICE: 47 YORK STREET, SYDNEY. 2 0233 

MELBOURNE BRISBANE PERTH LAU 2 1804 T ° N WELL, ^TON, N.Z. 

67 9161 4 1631 28 3426 3 3836 2 1804 43 191 


ADELAIDE: Newton McLaren Ltd., Leigh Street, LA 0111. 
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but rather unsatisfactorily. To begin 
with, one had to adjust the raster sweep 
frequency controls each time the signal 
and timebase frequencies — which are 
of course synchronised to each other — 
were changed. If this were not done, 
the sweep frequencies inevitably seemed 
to fall on a submultiple of the signal 
frequency, and the pattern would break 
up into a small number of stationary 
spots rather than appear as a more or 
less continuous line, due to the con¬ 
stant “filling in” of new parts of the 
pattern. 

Another problem was that low fre¬ 
quency signals could not be shown as 
a continuous line, but only as a half- 
dozen or so dots which slowly changed 
places, only completing the pattern once 
every few minutes! This was simply 
because the horizontal scanning fre¬ 
quency of 50 c.p.s. was too slow to 
equal a low-frequency wave more than 
once every three hundred or so lines. 

TRIGGERS ERATIC 

At high frequencies, another problem 
arose. The Schmitt triggers tended to 
become erratic when called Upon to 
switch so rapidly, and started to send 
out pulses a little too early or late. 
Thus the pattern “spread” vertically, 
very quickly becoming a hairy-looking 
wave or an even more randomly-spaced 
collection of spots — depending upon 
whether the sweep frequencies were sub¬ 
multiples of the signal or not, a prob¬ 
lem which increased with frequency as 
there are more and more submultiples 
available! 

As one might expect, this behaviour 
was regarded as highly unsatisfactory, 
and disappointing, as the poor results 
were mainly due to the use of the tele¬ 
vision sweep circuitry. We could per¬ 
haps build and describe better amplitude 
comparators than the Schmitt triggers, 
but what was the use if the basic idea 
of using the existing raster-producing 
circuitry was so unsatisfactory? Reluct¬ 
antly, the project was “shelved.” 

During the experiments, however, we 
noticed that it was possible to produce a 
pattern on the raster using the vertical 
comparator alone. Rather than compare 
the frame sweep voltage with a time- 
base it simply serves as the timebase 
itself. Signals fed to the vertical com¬ 
parator thus appear on the screen, be¬ 
ing scanned by the 15,625 c.p.s. saw¬ 
tooth alone (see photograph). 

In view of this, we wondered if the 
idea might not have a practical applica¬ 
tion after all, in a simpler form. For, at 
the cost of one valve and a handful of 
components, one could convert a stand¬ 
ard television receiver into a low fre¬ 
quency, wide screen oscilloscope. 

For demonstrations and lectures, such 
a device might be very handy. Since 
most technical schools and colleges have 
a television receiver, they would also 
have a demonstration oscilloscope. The 
modifications required to the receiver 
are few and simple, and need not affect 
its resale value. 

For instance, radio colleges dealing 
with sweep alignment of receivers could 
present the alignment pattern on the 
large screen so that all the students 
could see the procedure clearly. Why, 
we pondered, for demonstrations of tele¬ 
vision receiver IF alignment the display 
receiver’s own IF could be used! 

At this point the idea really occurred 
to us. Quite apart from its application 
of converting a TV receiver into a low 
frequency oscilloscope, the device makes 



A photograph taken showing the 
1961 television receiver displaying a 
150-cycle sine wave . The yoke has 
not been rotated through ninety 
degrees, giving a vertical display . 



Another pattern , this time of the re¬ 
ceiver's own IF response curve . This 
pattern and the one above were both 
produced with the simple circuit on 
page 31, Note the marker pip. 

a CRO unnecessary for TV sweep align¬ 
ment. All one needs is a sweep and 
marker generator and a little one-valve 
Schmitt trigger unit — which could even 
be built into the sweep generator. The 
receiver under test displays its own re¬ 
sponse! 

Using this principle, servicemen could 
more easily do on-the-spiot alignment 
checks, for they need only carry along 
one instrument. 

Home constructors need only borrow, 
buy or build a sweep generator to align 
their receiver, and need not bother about 
an oscilloscope at all. 

SMALL UNIT 

This, then, is the rather lengthy tale 
behind the circuit of Figure 5. Built 
up as a small unit deriving its power 
from the television receiver, it will turn 
the receiver into a low frequency oscil¬ 
loscope for the observation of signals 
over the range 45-500 cycles — and 
more particularly, for the display of its 
own alignment curve. 

The circuit should be fairly self ex¬ 
planatory. For those unfamiliar with 
the Schmitt trigger, the article of Sep¬ 
tember, 1962, entitled ‘The Miller Inte¬ 
grator Timebase and Synch” should be 
consulted. This article discusses the 
operation of the circuit in some detail. 

There are a few points which should 
be mentioned here, however. Firstly, 
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the adjustment of the 50K hysteresis pot¬ 
entiometer. This ; controls the firing 
point of the trigger, and may be adjusted 
when the unit is in operation. At either 
end of its range, there will be no pat¬ 
tern produced on the screen, while a 
pattern will appear near the centre of 
its rotation. 

There will be a small range over 
which the pattern will be displayed 
properly. Over this range, the control 
will act as a verticle shift control, and 
may be used to centre the pattern. 

The trimmer connected between pins 6 
and 2 is the usual switching speedup 
capacitor, which compensates the divider 
supplying the second valve grid. In 
use this will act as a pattern thickness 
control, as it controls the switching 
speed and hence the width of the pulses 
fed to the picture tube. It should be 
set for a reasonably fine pattern, com¬ 
mensurate with an acceptable brightness 
level. 

The 0A80 diode wired across the dif¬ 
ferentiator resistor is to remove the 
negative output pulses. It is not strictly 
necessary, for these pulses should not 
produce any visible effect. However, it 
has been included to prevent possible 
ringing effects which might cause spuri¬ 
ous spots. 

The signal used for comparison with 
the input signal is derived from the re¬ 
ceiver line oscillator. It should be a 
positive-going sawtooth, of some 100 
volts peak-to-peak. With synchroguide 
circuits such as we have used in the “R, 
TV and H” sets, the lead from the adap¬ 
ter may be clipped directly to the junc¬ 
tion of the sine-wave coil and the saw¬ 
tooth forming resistor (usually 39K). 

The output pulses of the adapter are 


HITACHI 

FULLY CUARAHTEED 



RECEIVING TUBES 

QUALITY CONSCIOUS manufacturers 
and TV service organisations choose HITACHI 
tubes. Most popular types are available . . 
. . each made to top standards and backed 
by a fdll guarantee. Delivery is immediate 
from stock. For supplies and further infor¬ 
mation trade buyers are invited to contact— 
Sole Australian Agents 
ELECTRON TUBE DISTRIBUTORS 

PTY. LTD. 

Head Office: 

3a Wellington Street, 

Prahran, Victoria. Phone 51-6362. 

Sydney Branch: 

523 Old South Head Road, 

Rose Bay, N.S.W. Phone MA4006. 
Representative all States of Australia. 
PERTH: TISCO, PHONE 21-9767. 
BRISBANE: TISCO, PHONE 91-4461. 
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WARBURTON FRANK! 


After-stocktaking Bargains 
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POWER 

TRANSFORMERS 

A. & R. Type 1917 

Primary — 0/220/230/240 Volts. 
Secondary — 280/0/280 volt at 
50 M.A. 

16 volt at 450 M.A. ^ ^ 

6.3 volt at 600 M.A. /Q /II PA 

6.3 volt at 1.8 A. L1 * 1 1 
A. & R. Type 1916 
Primary —0/220/230/240 volts. 
Secondary — 325/0/325 volt at 
70 M.A. 

6.3 volt at 2.25 A. M/* CO. 
Plus Pack and Post either of 
above 2/6. 

Power Transformers—0/240 volts 
Primary. 

136 volts. Secondary at 25 M.A. 

6.3 volts Secondary at 1.7 A. 
Suitable for use with Silicon Diodes. 

19/11 ea. 


SILICON DIODES 

10/6 ea. 
MA 14/9 ea. 


IN2094-—700 M.A. 
at 400 P.I.V. 

IN2095—700 
at 500 P.I.V. 

Post Free. 


CRYSTAL PICK-UP 
CARTRIDGES 

Fitted with L.P. and Std. Sapphire 
Sty Hi. 

High output type C/w iin Mount 
Bracket. 

29/11 ea. 

Medium output type—(Hi-Fi) C/w 
lin Mount Bracket 

05/- ea. 

Either of above Plus Pack and 
Post 6d. 


ELECTROLYTIC 

CONDENSERS 

Ducor Special Buy 

Upright metal cased, Twist Lug 
Mounting, Type EkC. 

25 mfd. 25 V.W.3/6 each 

8 mfd. 300 V.W.4/4 each 

16 mfd. 300 V.W.5/6 each 

8 mfd. 450 V.W. .. 4/10 each 

16 mfd. 450 V.W.6/6 each 

Upright metal cased with Bracket. 
Type E.E. 

25 mfd. 25 V.W. .. 3/10 each 
100 mfd. 25 V.W. . . 5/6 each 
Pigtail Type—Type E.T. 

200 mfd. 25 V.W. .. 5/10 each 
50 mfd. 500 V.W. .. 11/4 ea. 

Paper Tubulars—Type T.P.B. 

1 mfd. 200 V.W.3/4 ea. 

2 mfd. 200 V.W. .. 4/10 ea. 
.001 mfd. 1000 V.W. . . 2/4 ea. 

Pack and Post free. 


STEREO AMPLIFIERS 

The fabulous Pioneer SM-B160 Tuner 
Amplifier. Features Twin Tuners for 
receiving Stereo Broadcasts—One Tuner 
also covers the Short Wave Band from 
3.8 to 12 mcs. — Separate Bass and 
Treble Controls — 6 Watts per channel 
undistorted output — Frequency range 
20 to 20,000c/s± 1DB. Suit Speakers 
with 2, 4, 8 or 15 ohm Voice Coils. 12 
Valves — All needed facilities. 


£67/17/- 

Freight Forward. 


iiiimiiiiiiiimiimiiiimimiiiiiiimiiiiii iiiiiiimimiiiiiiiiuimi 


DEGGA DERAM 
STEREO PICK-UPS 

New Design Arm fitted with the 
Deram Transcription Ceramic Cart¬ 
ridge. 

Tracking Weight — 2 to 4 Grams. 
Frequency Response — ±3 DB 40 
c/s to 12 k.c/s. 

Output — 60 MV/CM/SEC. per 
channel. 

Diamond Stylus. 

£16 

Plus Pack and Post 2/«. 


SPEAKER BARGAINS 

New 12in English Speakers — Super¬ 
seded Models— 

Frequency Range — 30 c/s to 16000 

c/s. 

Fundamental Resonance — 35 c/s. 
Power Output — 15 Watts (British). 
Impedance — 15 ohms. 

£23/19/6 each 

Plus Freight at weight of 131bs. 


NEW! AUSTRALIAN 
SPEAKERS 

Current Model — 12in Heavy duty 
type— 

Frequency Range — 60 c/s. to 
6500 C.P.S. 

Resonance — 67 c/s. 

Power Output — 15 Watts (British) 
Impedance —- 15 ohms. 

£6/9/6 each 

Plus Freight at weight of 6Hbs. 


AT LAST! 


A Cardioid Microphone at a reason¬ 
able price. 

The new'Zephyr Crystal type 27XA. 
Reduces feedback and has good res¬ 
ponse. 

£5/11/7 

Plus Pack and Post 1/5. 
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WARBURTON FRANKI 

359 LONSDALE ST., MELBOURNE — MU 8351 



• Open Sat. mornings • Trade also Supplied • Please include postage or freight with all orders 
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negative-going, and should be fed direct¬ 
ly to the picture tube cathode. The 
video amplifier connection must be dis¬ 
connected so that it does not shunt the 
pulses to earth. When performing align¬ 
ment on the receiver, incidentally, the 
signal which is fed to the adapter input 
should be taken from the disconnected 
video amplifier output. Thus the one 
break in the circuit feeds the adapter 
with signal and also feeds the display 
pulses to the tube. 

When using the receiver either as an 
oscilloscope or to display its own align¬ 
ment curve, the frame oscillator will 
usually have to be synchronised to the 
signal, for it is the actual display time- 
base. This may be done simply be feed¬ 
ing in some of the signal to the synch, 
circuit associated with the frame oscilla¬ 
tor — with the usual synch, separator 
valve removed from its socket, so that 
it does not confuse the issue. 

FRAME OSCILLATOR 

When performing a sweep alignment, 
the frame oscillator is synchronised not 
with the signal being displayed, but with 
the sweep modulation of the generator. 
Thus the synchronising signal fed to the 
frame oscillator should be derived from 
the generator terminal marked “CRO 
HORIZ AMP” or “synch.” Some ad¬ 
justment of the generator phasing con¬ 
trol may be necessary to centre the pat¬ 
tern laterally. 

If it appears that the pattern is fall¬ 
ing in the frame flyback period, the 
sweep generator phasing signal will have 
to be reversed in polarity. Reversing the 
generator mains connections may be all 
that is required, or it may be necessary 
to make an alteration to the generator 
circuitry. 

For those unfamiliar with sweep align¬ 
ment procedure, the articles of June 1957 
(“A Sweep and Marker Generator”) and 
March 1961 (“Two Band Sweep Genera¬ 
tor”) should be consulted. The proced¬ 
ure using the receiver as its own dis¬ 
play unit differs very little from the 
procedure outlined in these articles. The 
only difference is that the pattern is 
much larger and easier to view, as the 
photograph shows. 

ADAPTER UNIT 

We have not described the adapter 
unit physically, because we feel that 
every reader will have his own ideas as 
to what form it will take and where it 
will be placed. Some may require it 
to be an outboard clip-in unit, others a 
self-contained unit with its own small 
power supply. Servicemen may wish to 
build it into their sweep ^generator, while 
colleges may like to build it into a tele¬ 
vision receiver with a switch to change 
the receiver into an oscilloscope and vice- 
versa. Such folk should remember that 
the yoke will have to be turned ninety 
degrees each time the change is made, 
however. 

The circuit is not particularly critical, 
and may be wired up in the usual point- 
to-point fashion. Keep the output lead 
away from the chassis and other circui¬ 
try, to prevent stray capacity from shunt¬ 
ing the sharp pulses. 

This completes the story of our ex¬ 
periments with sampling osciljoscopy. 
The original scheme didn’t prove very 
successful, but the simpler sampling 
adapter will possibly interest many of 
our readers. At the price of a single valve 
and a handful of “bits”, one may be pre¬ 
pared to overlook the fact that it won’t 
work much above a few hundred cycles! 


LAFAYETTE Professional Quality 


AMATEUR COMMUNICATIONS RECEIVER 



• 1 RF + 2 IF STAGES FOR HIGH GAIN 
RECEPTION. 

• EASY-TO-READ, ILLUMINATED, 

SLIDE RULE DIAL. 

• BUILT-IN Q-MULTfPLIER FOR CROWDED 
PHONE OPERATION. 

• ANTENNA TRIMMER FOR OPTIMUM 
PERFORMANCE ON ALL BANDS. 

• CALIBRATED ELECTRICAL BANDSPREAD 

ON AMATEUR BANDS 80 THRU 10 METRES. 

• 0-100 LOGGING SCALE FOR SWL'S. 

• EFFECTIVE AUTOMATIC NOISE LIMITER. 

• AVC MVC SELECTOR ON FRONT PANEL. 

• STABLE OSCILLATOR AND BF0 FOR CLEAR 
CW AND SSB RECEPTION. 

• BUILT-IN EDGEWISE S-METER. 

Outstanding Bandspread, Selectivity with a 
built-in Q-multiplier, and Sensitivity combine 
to make the LAFAYETTE HE-30 one of the 



RECEIVER 

SPEAKER-MATE HE-48 

SPECIAL 3° x 5 speaker in hand¬ 
somely styled cabinet to match 
HE-30. Gives clean audio re¬ 
sponse. 8 ohms. 


best general coverage bandspread receivers 
ever priced below £150. Designed for to¬ 
day’s crowded amateur bands and the dis¬ 
cerning Short Wave Listener thousands of 
HE-30’s in use throughout the world testify 
to its superior performance. 

TUBES—6BA6 RF Amplifier, 6BE6 Mixer, 
6BE6 Oscillator, 6AV6 Q-multiplier/BFO, 2 
x 6BA6 IF Amplifier, 6AV6 Detector/AF 
Amplifier/ANL, 6AQ5 Audio Output, 5Y3 
Rectifier. 

MAINS SUPPLY—220-240 volts AC, 50 cps, 
50 watts. 


TRADE-INS . . . 

WRITE FOR OUR OFFER 

FOR IMMEDIATE DELIVERY 
ANYWHERE SEND CHEQUE 
WITH ORDER. 

PHONE, WRITE OR CALL 
FOR DETAILED INFORMA¬ 
TION. 


JAFAYETTE electronics 

division of Electron Tube Distributors Pty. Ltd. 

3A WELLINGTON STREET, 

PRAHAN, S.I., VICTORIA PHONE 51.6362 

Also at Sydney . Phone MA4006. 
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XTAL LOCKED 
CONVERTERS 
FOR 50 & !44Mc 


A single front 
panel control 
gives a simple 
and unclutter - 
ed appearance 
to the final 
unit. 


By Keith Jeffcoat 


A LITTLE over four years ago, in 
the February, 1959, issue to be pre¬ 
cise, we described a crystal locked con¬ 
verter for the 144Mc band. This unit 
proved to be extremely popular and, in 
fact, is probably used by a majority of 
the 2-metre operators in this country. 
Prompted by the interest shown in our 
recent series of articles on 2-metre trans¬ 
mitters, we decided to see what could 
be done about redesigning this converter 
into something perhaps a little more 
modern and somewhat smaller than the 
original version. This article is the 
result of our experiments. 

Perhaps, right at the outset, we should 
say that our intentions were, if possible, 
to fit both a 50 and a 144Mc converter, 
together with a suitable power supply 
and switching system, into one of our 
standard small instrument cases. 

Our reasons for wanting this were 


twofold, namely: (a) we felt that most 
VHF operators would want to make use 
of both these popular bands, and (b) 
the situation of having separate convert¬ 
ers which have to be plugged in each 
time they are required is an inconvenient 
and perhaps even intolerable one by 
today’s higher standards in amateur 
radio. N 

One of the most popular of the small 
instrument cases, and the one we de¬ 
cided to use, measures 9 x 6f x 5i inches 
and takes a chassis 8 x 51 x 2i inches. 
Allowing approximately 21 x 5± inches 
of this chassis for a suitable power 
supply we were left with a space of 5 
x 5 inches in which to fit the two con¬ 
verters. This meant that each converter 
would have to fit on 21 x 5 inches of 
chassis space. 

Our 1959 version featured a twin 
triode in a “cascode” front end, a triode- 


A 50 and a l44Mc 

converter complete m 
one compact case 
with power supply 


pentode as a mixer and cathode follower 
output and a second twin triode as a 
crystal controlled overtone oscillator 
and frequency multiplier. Basically this 
arrangement proved most satisfactory, 
although, in the light of experience 
gained with the original we realised that 
there could be some margin for improve¬ 
ment. 

The “cascode” (cathode coupled cas¬ 
cade) circuit might be improved by the 
use of a more modern valve, having a 
higher gain and lower noise figure. The 
type we chose with this in view was 
the 6ES8 which has a mutual conduc¬ 
tance figure of 12,500 as against the 
figure of 6,400 quoted for the 6BQ7 
used in the original. The only circuit 
changes required to use this valve are 
in the size of the neutralisation coil and 
the value of the cathode bias resistors. 

NUVISTOR TRIODE 

At this stage some readers might be 
inclined to argue in favour of a nuvistor 
triode as a front end valve. It is quite 
true that a single triode nuvistor, such 
as the 6CW4, would, as a neutralised 
triode amplifier, give the same order 
of gain and noise figure as the twin 
triode 6ES8, with some saving of chassis 
space and components. However, in 
this case the adjustment of neutralisa¬ 
tion becomes very critical and, since the 
noise figure is prejudiced if the circuit 
remains at all regenerative, the cascode 
would seem to be the preferred circuit 
for general promulgation. 

We decided to retain, unaltered, the 
original mixer and cathode follower cir¬ 
cuit since, frankly, we could think of 
no valid reasons for altering this por¬ 
tion of the circuitry. 

The pentode mixer does contribute 
more noise to the output than a triode 
mixer, but it has the distinct advantage 
of requiring a lower injection voltage 
and, in actual fact, its noise is not signi¬ 
ficant, provided the front end has good 
gain and a low noise figure, which is 
certainly the case with the 6ES8. 

The cathode follower was retained for 
precisely the same reasons as before: 
Most communication receivers have a 
fairly low order of input impedance 
(usually between 50 and 600 ohms) and 


Our rear view of the unit shows the 
method of mounting the two sub¬ 
chassis and the wiring of the function 
switch . Both the external main aerial 
connection and the lead to the 
receiver aerial terminal are run in 
co-ax cable . 
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the cathode follower is the most con¬ 
venient way of matching their input to 
the high impedance output from the 
mixer section. 

Our most extensive changes in cir¬ 
cuitry were in the oscillator and fre¬ 
quency multiplier section. 

Some of those who constructed the 
1959 version complained of difficulties 
in getting the overtone oscillator to work 
and, when working, to remain crystal 
controlled. A second fault experienced 
was low output from the frequency mul¬ 
tiplier, resulting in insufficient injection 
to the mixer valve. 

In our original oscillator circuit we 
used a “tickler” winding on the main 
tuned circuit to provide feedback 
through the crystal. This system works 
well enough when properly adjusted but 
tends to be somewhat critical in align¬ 
ment and, under certain circumstances, 
will oscillate freely without a crystal 
being plugged into the circuit. 

We have, in the past, had much suc¬ 
cess with the “Robert Doller” type of 
overtone oscillator and have featured it 
in quite a number of the amateur pro¬ 
jects described in recent issues. In this 
circuit the feedback to the crystal is via 
a capacitive divider arrangement which 
is far less critical than the inductive feed¬ 
back method. Our experience is that the 
arrangement is quite easy to get oscil¬ 
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lating but it will not oscillate unless 
crystal controlled. 

To overcome the problem of insuffi¬ 
cient multiplier output we substituted a 
6U8 triode pentode for the 12AT7 used 
in the original and used the pentode 
section as the frequency multiplier. This 
gives quite a deal more out¬ 
put and should be more 
than sufficient to meet all 
the circumstances. 

Having decided on our 
circuit changes, we now set 
about the problem of fitting 
it all into the aforemen¬ 
tioned 2i by 5 inches of al¬ 
lowed chassis space. 

By taking the various bits 
and pieces, trying them in 
various positions on a card¬ 
board “mock-up” of the 
chassis we found that it 
was not only easy to get 
everything into the space, 
but that we had room to 


In order to save 
space and simplify 
matters we have 
made separate 
drawings of a 
single converter 
schematic and the 
wiring of the two 
converters into 
the power supply 
and switching sys¬ 
tem, The wafer 
switch is drawn as 
viewed from the 
rear of the unit . 


spare at the finish. 

The front end 
layout and shielding 
remains much the 
same as before but 
the mixer was turn¬ 
ed 90 deg. and the positions of L3 and 
L4 were altered to allow the 6ES8 and 
6BL8 to be placed closer to 
gether on the chassis. This enabled 
us to place the oscillator at the end of 
the chassis in a line with the other two 
valves, instead of the space wasting tri¬ 


angular pattern used previously. 

A small brass shield plate under the 
chassis separates the oscillator sections 
from the rest of the circuitry. 

Although it would have been physi¬ 
cally possible to construct the two con¬ 
verters on our aluminium chassis we de¬ 
cided, instead, to use a brass sub-chassis, 
as in the original. 

At VHF it is better to solder certain 
components, such as feedthrough capa¬ 
citors and valve socket shields, etc., 
directly to the chassis and this would 
be somewhat difficult where aluminium 
was involved. A good second reason is 
the desirability of being able to “get at” 
the tuned circuits of the converter for 
the purpose of initial adjustment. If 
the converter were actually part of the 
main chassis the latter would be more 
difficult, particularly if a GDO were 
being use. 

The foregoing remarks about layout 
and circuitry, etc. apply equally to both 
the 50 and 144 Me converters, since the 
layout is identical in both cases, the 
only difference being in the coil data. 

The power supply is fairly conven¬ 
tional but perhaps a few remarks might 
be in order. 

Since only one converter would be 




This chassis blueprint is 
drawn to full scale and is 
intended to be used as a 
marking template . 
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are available from- 


FERRIS BROS. PTY. LIMITED: SYDNEY XF 0221. MELBOURNE: 42 3141. BRISBANE: 56 0102. NEWCASTLE: 61 5071. WOLLONGONG- 
B 1922. CANBERRA: J 1569. TOWNSVILLE: 3444. ROCKHAMPTON: 4041. ORANGE: 5010. SYDNEY: Universal Car Radios' 
35 4356 and 74 2525. Breville Wholesalers Pty. Ltd., 56 5446. Electronic Parts Pty. Ltd., 56 0425. MELBOURNE: Edmunds 
Bros. Pty. Ltd., FB 3971, Radio Parts Pty. Ltd., FY 1251. W.A.: Tedco Pty. Ltd., 28 4921. S.A.: Woollard & Crobbe Ltd., 51 4713. 
TASMANIA: W. & G. Genders Pty. Ltd., Launceston, Devonport, Hobart and Burnie 
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... because 
he knows 
that time 
is money! 


★ TELECOMPONENTS GUARANTEED DIRECT REPLACEMENT PARTS 


Telecomponents parts are tailored 
to fit without modification to 
circuitry or construction. No extra bits to find and wire in—no holes to 
drill, no lost time pottering. 
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used at a time the supply requirements 
were for approximately 200 volts at 
around 30 to 40 milliamps, and of course 
6.3 volts for the filaments. The trans¬ 
former we used was rated at 225 volts 
per side at 50 milliamps. 

As we were not concerned with volt¬ 
age drop in the rectifier, we used a 
valve type (6X4) in lieu of the more 
modern silicon diodes and, for much the 
same reason, we settled for a simple 
resistance/capacitance filter network. The 
actual output voltage of the supply under 
load with the component values given 
is just over 200 volts. 

The application of HT to the convert¬ 
ers and the coupling of their output’s 
into the main receiver is accomplished 
by means of a standard three-pole three- 
position wafer type switch. A diagram 
showing the electrical and physical wir¬ 
ing of this switch is included in the 
article. 

Also included is a full scale blueprint 
drawing for the converter sub-chassis. 
For our prototype we used 20 gauge 
sheet brass. No dimensions are given 
on this blueprint as it is intended to be 
used as a template for the marking of 
holes etc. Remember that, unless you 
only require a single converter, you will 
need to mark two chassis from this tem- 


A general underneath view o f the two-in-one converter, In order to facili¬ 
tate the mounting of the two converters to the main chassis the cut-outs 
should be made to the full size of the subchassis , with an angled segment 
left in at each corner to accommodate the mounting screws. 


plate, so easy does it with the marking 
tool. 

It will be noted that the holes shown 
for the feedthrough type capacitors are 
given as 3/16 inch. When purchasing 
these capacitors it is as well to know 
that there are several different brands 
and types on the market. Our converter 
design is based on the use of the type 
which mounts in these 3/16 inch holes 
and solders directly to the chassis. The 
screw-in type would NOT be suitable, 
because of space problems in certain 
parts of the chassis. 

In both of our converters we have 
made use of the ex-disposals type FT243 
crystals. Our template is marked to 
suit the holder for these particular cry¬ 
stals but sufficient chassis space is avail¬ 
able to allow even the large DC11 
holder to be fitted if desired. 

After completing the chassis, metal¬ 
work construction of the converter 
could be commenced, fitting the valve 
sockets and soldering the feed-through 
capacitors in place. The valve sockets 
should, for preference, be of the cera¬ 
mic type and some care should be ex* 


ercised with the soldering of the feed¬ 
throughs. In our prototype we experi¬ 
enced some difficulty in neutralising the 
6ES8 because the ceramic of a feed¬ 
through capacitor had been cracked dur¬ 
ing the soldering process. It presented 
an intermittent! fault which was hard to 
trace. 

The co-ax sockets used for input and 
output connections to the unit are solder¬ 
ed to the brass chassis with their centre 
connection protruding through the iin 
hole allowed for each. 

The next step could be the wiring in 
of all components mounted above the 
chassis and, for this job. the layout dia¬ 
gram we have included should prove 
most useful. If you are an experienced 
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DISC RECORDING 
SUPPLIES 

Write for price list of 
CUTTING-HEADS, BLANKS AND 
ALL ACCESSORIES 

BOX 5041Y, G.P.O., MELBOURNE VICTORIA 


“FUBfl” Stand s for quality and technic al know -h ow 


Masthead and Distributing Amplifiers—Aerials and all Accessories. 

ELECTRONIC DEVELOPMENT IMPORTS 


27-29 BUCKINGHAM STREET, 
SYDNEY, N.S.W. 
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MAG RATH'S 


FOR THE CHEAPEST & BEST STEREO EQUIPMENT! 

i '. . _ 


MAIL ORDER SERVICE ☆ 


Yet another MAGRATH service ... we cater for all 
the Country and Interstate Clients that can’t come to 
Melbourne . . . if you require something, don’t fail to 
Write. 


MAGRATH & CO. P T Y. LTD. 

LONSDALE STREET, MELBOURNE, VICTORIA, PHONE FB 3731 
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LABCRAFT TURNTABLES 


CABINET KITS 

A complete range of speaker en¬ 
closure Kits for 8in, lOin and 12in 
Speakers . . . these Kits come with all 
the necessary timber parts, plus nails, 
screws, easy-to-follow instructions, timber mould¬ 
ings with metal insert, etc. Our range of “speak¬ 
er kits” all include acoustic grille cloth too! In 
fact, these are so easy to make, a child could 
assemble them. Prices and details on application! 


The only compact 
Turntable 
for true 

TRANSCRIPTION 
Performance 
at a 

reasonable 

price! 


“Stentorian” Speakers 


MULLARD “44” AMPLIFIERS 


Completely 

wired 

and 

tested. 


£35 


The COMPLETE Ampl..... .... 

Yes, MAGRATH’s offier this superb English 
Stereo Amplifier Kit. with assembly instructions 
and all parts, at the newly established price of £29. 


The “Stereo 44” has fully integrated control — 
Stereo or Mono . . . Output for a full range of 
Speakers, Inputs for a pick-up, etc. . , , Only the 
finest of famous-name parts and special transformers. 

At the sensational price of £29, you can’t fail to 
recognise a bargain! 


Labcraft Model 605. 

Transcription turntable . . . available in 3 variations with 

“All Balance” pick-up arm, £31/13/9 . . . without pick-up arm 
to allow for pick-up of own choice. £20/9/5 ... or with ”B and 
O" pick-up arm and cartridge priced according to “B and O” arm 
selection price. 


Labcraft Model 573 

As illustrated . . . this is the ideal unit for your 

“Mullard” Stereo 44 . . comes complete with 

head, arm, switch, strobomat and built-in governor 
speed adjustment of plus-minus 10 per cent on each 
4 speeds—16, 33, 45, 78 . . . price £22/15/ 

Diamond stylus. 


Yes, because we at 
MAGRATH’S are the 
Australian Agents 
Stentorian Equipment . . . 
are able to supply direct 
from stock the complete 
range of Stentorian Speakers and 
asosciated equipment at a great 
saving! 


T.10 Tweeter Unit 

This unit is of the moving coil 
pressure type . . . and gives a 
high standard of reproduction 
when used with the H.F.1012, 
H.F.1016 or H.F.1214 Speakers. 
Price . . . £8/6/8 incl. S Tax. 


9in P.M. Unit (Model H.F. 912) 

12,000 gauss flex density . . . Handling capaci y 8 watts. Frequency 
response 50 c.p.s to 15,000 c.p.s., 15 ohms impedance. Priced at 
£6/2/6 incl. Sales-Tax. This model is new to the Aust. market. 

lOin Die-cast Unit (Model H.F. 1012) 

Incorporating 12,000 gauss magnet. Handling capacity 10 watts. 
Frequency response 30 c.p.s. to 15,000 c.p.s. Bass resonance 35 
c.p.s. Priced at £7, including Sales-Tax. 

10 P.M. Unit (Model H.F.1016) 

16,000 gauss magnet. Fitted with cambric cone, etc. Handling 
capacity 10 watts. Frequency response 30 c.p.s. to 15,000 c.p.s. 
Bass resonance 36 c.p.s. Priced at £11/6/8, including Sales-Tax. 

lOin Concentric Duplex Speakers 

30-14,000 c.p.s. with bass resonance at 35 c.p.s. Power handling 
capacity 7 watts with crossover network. PRICED AT £20/7/, 
including Sales-Tax. 

12in Concentric Duplex Speakers 

25-17,000 c.p.s. with bass resonance at 35 c.p.s. Powerhandling 
15 watts . . . PRICED AT £44/16/8, including Salcs-Tax. 


8in Kit _ £7/18/- 

10in and 12in Kits_£10/15/- 

No. 100 Instrument Cab. Kit 

£16/-/- 

No. 200 Instrument Cab. Kit 

£19/15/- 

No. 400 Instrument Cab. Kit 

£13/16/- 

























VHF man you will know which leads 
are critical of length and which are not. 
If, on the other, your experience of VHF 
is limited, it will be best if all leads 
are regarded as critical and cut as short 
as practical. 

Power input to the converter is taken 
care of through a three-lug tagstrip sol¬ 
dered to the corner of the chassis near 
the 6ES8 socket. 

The under-chassis wiring can be com¬ 
menced by connecting up those feed¬ 
through capacitors which go directly to 
valve socket pins. Most of these capa¬ 
citors will have leads which are long 
enough to be bent over to the valve pin. 
Do NOT do this or you will run the 
risk of damaging the capacitor. It is far 
better to trim the lead of the capacitor 
and bend the valve socket connection 
over to the capacitor. If it will not quite 
reach, use a piece of tinned copper wire 
to bridge the distance. 

SMALLER PARTS 

After connecting the feed-throughs, 
the next step is to wire in the various 
resistors and capacitors which mount 
under the chassis. Remember, once 
again, to keep all leads as short as pos¬ 
sible. The last step is the soldering in 
of the three shim brass shield plates 
and the mounting and soldering of the 
tuned circuits. 

In order to minimise the possibility 
of RF leaking between sections, the 
shield plates should be soldered to the 
chassis along their entire length and 
not just spotted in places. The shields 
around the 6ES8 should also be soldered 
to the centre spigot and pins 4 and 7 of 
the socket. 

If the converters are to work first time 
up and require a minimum of align¬ 
ment it is important that our coil data 
is closely adhered to, particularly that 
for the 144Mc unit. The overtone oscil¬ 
lator coil and the neutralising inductance 
can be supported on their own leads or, 
as in our case, stuck to the underside 
of the chassis by melting some wax 
around their bases. 

We have mentioned, previously, the 
sizes of crystals which can be used in 
the converter, but before proceeding with 
alignment instructions we should, per¬ 
haps, have a few words to say on the 
choice of suitable crystal frequencies. 

IMPORTANT 

Careful consideration should be given 
to this choice since it affects the tuning 
range of the communication receiver. If 
ordering a crystal for an exact frequency, 
advise the supplier of the intended 
circuit since, particularly in the overtone 
circuit, the crystal will oscillate at a 
frequency slightly different from expecta¬ 
tions based on measurements in a 
straight circuit. Our experience is that 
they will usually be from 6 to 12Kc 
lower than expected. 

If ordering a crystal specially for 
144Mc the procedure is as follows: 
Choose the tuning range on your re¬ 
ceiver which you would like to corres¬ 
pond to 144 to 148Mc. (For example, 7 
to 11 Me.) From 144 subtract the num¬ 
ber corresponding to the low frequency 
end of the tuneable IF range. This gives 
the required output frequency for the 
harmonic amplifier (e.g., 137 Me). Then 
divide by 5, 6 or 7 to get the output fre¬ 
quency of the overtone oscillator. Divide 
again by 3 to get the fundamental fre¬ 
quency of the crystals, bearing in mind 
the previous discussion on the behaviour 



The positions of the major components should he easily seen in this coded 
underchassis view ol the unit . The shim brass shield plates hare been inked 
in to show them more clearly . 


of overtone oscillators. 

Should you choose to multiply by 6 
in the harmonic amplifier and use the 
7 to 11 Me range, the required crystal 
frequency is approximately 761 lKc. For 
multiplication by 5, the crystal frequency 
may be higher than convenient, while 
multiplication by 7 may tend to make 
the injection a little on the low side. 

Alternately, you may have a crystal 
which you would like to check for suit¬ 
ability. In this case, you start by multi¬ 
plying the marked frequency (or a couple 
of Kc lower) by 3. Then multiply this 
number by 5, 6 or 7 and note if any 
of the harmonics fall within the 144 to 
148Mc band. If so, the crystal is not 
suitable on this score alone. 

If no harmonic falls within the band, 
note the difference between 144 and the 
closest harmonic falling below 144. If 
it is between about 2 and 20Mc and 
within the tuning range of your receiver, 
the crystal can be used. If the lower end 
of the necessary tuning range for the 
communication receiver falls between 
about 4 and lOMc, so much the better. 

The 2Me end of the possible range 
mentioned tends to encourage image re¬ 
sponse while the deficiencies of most 
communications receivers tend to show 
up at frequencies greater than about 
20Mc. Also, the next higher order 
harmonic may come within the tuning 
range, giving rise to unnecessary 
spurious responses. 

The following are some examples of 
crystals which you could use. In each 
case, “n” stands for the number of times 


multiplication is required in the pentode 
section of the 6U8. 

Tuneable IF range 3 to 7Mc. 

9400Kc where n is 5. 

7833.3Kc where n is 6. 

6714.3Kc where n is 7. 

Tuneable IF range 6 to lOMc. 

9200Kc where n is 5. 

7666.6 Kc where n is 6. 

6571.4Kc where n is 7. 

Tuneable IF range 14 to 18Mc. 

8666.6Kc where n is 5. 

7222.2Kc where n is 6. 

6190.4Kc where n is 7. 

The higher frequency crystals (n 
equals 5) are to be preferred both to 
avoid spurious responses and also to keep 
the oscillator injection high. Coil speci¬ 
fications given allow the converter to 
work with crystals between 6 and 
9.5Mc. For lower frequency crystals it 
may be necessary to add turns to L5 or 
increase the value of its parallel 
capacitor. 

50 Me BAND 

The process of choosing a crystal for 
use in the 50Mc converter is basically 
the same as for the 144Mc unit, except 
that the multiplier in the harmonic amp¬ 
lifier will be 2, 3 or 4 times. If possible 
it would be advantageous to have the 
tuneable IF the same for both converters. 

Adjustment and alignment of the con¬ 
verter could be commenced by plugging 
in the chosen crystal and the 6U8 valve 
and connecting a 0-lmA in series with 
the earthy end of the 15K grid resistor 
on the 6U8. Apply HT and filament 
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This above chassis drawing, when used in conjunction with the underchassis 
view, should enable the converter to be constructed without constant refer - 
erence to the circuit diagram . 
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NEW BOOKS 

THE WORLD RADIO-TV HANDBOOK 

Yes! We have just received the 1963 Edition of this world-renowned list of every shortwave 
and broadcast station in the world (amateurs excepted). Price is 31/-. If you would like further 
details of this unique book, please send* first for tree brochure which gives full details. Price 31/- 
THE RCA RECEIVING TUBE MANUAL (Publication No. RC21) 

Just released by The Radio Corporation of America. This is more than just a detail 
(including operating curves) of all tubes (including obsolete ones) now made in the U S.A : it 
is a comprehensive summary of radio/TV theory, too. Price 14/-. 

THE RADIO HANDBOOK (New 16th Edition). Published by Editors A Engineers Inc., U.S.A. 
, Over 800 pages. Price <£4/17/6. Please send for free brochure which gives full details 

Edition harbccn7nc b r“i'd toTo'/o' S '° CkS ° f ,he ,5th EdWon "° W ‘ oW - Pr,ce of * h,s ncw 
THE AUSTRALIAN RADIO AMATEUR CALL BOOK 

Just published by The Wireless Institute of Australia, we have hundreds of copies at 6/» 
each, posted. Lists all ham call signs, names and addresses for all States, New Guinea and 
Antarctica. 

... .A y ™ e ,« wa £ ! . We will be happy to arrange a year’s subscription to the fine monthly magazine 
. AMATEUR RADIO (published bjr The W.I.A.) for 24/-« Deliveries guaranteed Anyone 
interested in ham radio cannot do without this magazine. ’ y 

THE RADIO AMATEUR OPERATOR’S HANDBOOK (Published by Data Publications). Price 5/-. 

A good five bob’s worth if ever we saw one. Lists amateur prefixes for the world, maps, 
Morse Code symbols, operating procedure, etc., etc. 


ABC’s m 


HAN RADIO 

MODEL RADIO CONTROL 

ULTRASONICS 

RADAR 

ELECTRONIC ORGANS 
MISSILE GUIDANCE 

- ALL 21/- EACH - 

These American books have proved tremendously 
popular, and it is only now that we once 
again have adequate stocks to meet all likely 
demands. We sold hundreds of copies* of 
Missile Guidance—one of our most popular 
sellers—and will not be disappointing anyone 
this time by running out of supplies. 


ELECTRONIC EXPERIMENTS A PROJECTS 

(Reviewed R., TV A H., July, 62, p. 65). 

Price 26/-. 

BASIC RADIO COURSE—From Gernsback, 
U.S.A. Wee 43/6. (Free brochure avail¬ 
able on this book.) 

BASIC TV COURSE—From Gernsback, U.S.A. 
Ask for free brochure detailing contents if 
you would like details. Price of book Is 43/6. 
FUNDAMENTALS OF COLOUR TV. Pub¬ 
lished by Sams, U.S.A. We sold out last 
time we advertised this one. Plenty of copies 
back in atogk, now. Price 22/-. 

HI-FI FOR BEGINNERS—By John Borwick. 
Price 11/6 (includes free stroboscope). This 
is a really first-rate introduction to hi-fi. Free 
brochure available. 

ELEMENTS OF TAPE RECORDER CIRCUITS 
—This U.S.A. book goes deeply into the 
Price n 29/9 nC iP IeS °* tope recording e 9 ui Pro t>nl - 

RADIO-CONTROL HANDBOOK (Reviewed by 
R., TV A H., August, 1962). McEntee’s 
classic work in a completely new edition. 

Price 52/-. 

NEW SHORTCUTS TO TV SERVICING. 
Written by a practical man for the practical 
man. This American two-volume set is right 
up to the minute. Price 65/- the pair. 


ELECTRONIC ORGANS 

THE ELECTRONIC MUSICAL INSTRUMENT MANUAL-Ry Alan Douglas. This can be 
fairly described as the “Basic Primer for anyone deeply interested in the physics, history and 
designing of electronic organs.” Stocks of new 4th Edition just, to hand. Price £2/19/.. 

ABC’s OF ELECTRONIC ORGANS—By N. H. Crowhurst. We sold hundreds of copies of 
this easy-to-read and simple introduction to electronic organs the last time we advertised It 
in these columns. More now to hand, fresh from the printers. Price 21/-. (See also review, 
R., TV & H. for August 62, p. 83.) 


SOMETHING NEW!! 

Details for building a two-manual, transistorised electronic organ, with 
reverberation. Constructional details available in the monthly magazine 
“THE RADIO CONSTRUCTOR” (England’s R., TV & H.). We have 
hundreds of sets (August, 1962, to November, 1962, inclusive) for sale. 
Price 14/- per set of four issues, posted. 

Al CA f » THE “R., TV & H. ELECTRONIC ORGAN.” Remember 
; ; it, or did you miss the series? We have plenty of sets of 
the 7 issues of this magazine (November, 1961, to May, 1962, inclusive) 
for sale for 14/, posted. Brand new—not used. 

HOW SCHOBER ORGANS WORK (2nd Edition)—By Richard H. Dorf. Send a 5/- postal note, 
or your cheque, for this fine little book. We will also send you back full details of 
Schober Organ (Build-it-Yourself) Kits, price lists and sampler “7” recording with the book, 
at no extra cost. 

SERVICING ELECTRONIC ORGANS—By Pittman & Oliver. Just released, this new American 
book gives circuit details of the major makes of electronic organs on the U.S.A. market 
1962-63 models, with troubleshooting procedures, etc. Prict 52/-. 

NOTE: The prices we charge ore those set by The Australian Book Sellers' Associatiorv— 
the price-fixing authority for all b<*oks sold in Australia. Please pay by cheque or 
money order. Do NOT send cash. 

ELECTRONICS PUBLICATIONS 

(AUSTRALIA) 

A Division of The Electronic Organ Company (Australia) 

11 CADOW STREET, PYMBLE, N.S.W., AUSTRALIA 

Our business is conducted through the mails, solely No hooks are sold at this 
address, which is that of our Registered Office only. 


voltage to the unit and adjust the slug 
in L5 for a peak in grid current. 

A certain amount of adjustment of the 
crystal oscillator circuit may be neces¬ 
sary, depending on the type of crystal 
you use. There are a few crystals which 
will not oscillate at all in the circuit, 
but the percentage is small and you 
would be very unlucky if the crystal 
were at fault. 

If the unit does not oscillate first time 
up, it is quite probable that there is 
insufficient feedback. This can be in¬ 
creased by reducing the value of the 
47pF capacitor wired between the crystal 
and earth. 

When the unit is oscillating correctly, 
set the slug to a position slightly on the 
hi$h side of resonance. DO NOT leave 
this slug set to the exact peak of reson¬ 
ance or there is a possibility that the 
unit will not oscillate consistently when 
switched on or may drop out of 
oscillation during operation. 

FURTHER STEP 

With the oscillator working satis¬ 
factorily, the next step is to plug in the 
6BL8 and 6ES8 and, once again, apply 
power to the unit. If a GDO is to hand 
the trimmer on L6 could be peaked for 
maximum output on the chosen har¬ 
monic. If there is no GDO this ad¬ 
justment will have to be made on an 
incoming signal. Generally speaking it 
should be possible to receive some sort 
of a signal even if the harmonic 
amplifier is out of adjustment. 

Connect an antenna to the converter, 
couple its output to the tuneable IF and 
tune in a steady signal. Swing the beam 
so that the signal is about S5. LI, L2, 
L3, L4 and L6 should be adjusted for 
maximum output by checking with a 
tuning wand. 

A tuning wand is a piece of insulation 
material with an iron dust slug on one 
end and a piece of brass tube on the 
other. Two separate rods may be used. 
The diameter of the slug and the tube 
should be such that they can be inserted 
within the coils. The brass tube should 
be covered with a piece of nylex sleeving. 

The wand is used in the following 
manner. First the iron dust slug is in¬ 
serted into the coil and then the piece 
of brass tubing. If the iron slug causes 
the output to increase, then the coil is 
too small. If the signal increases as the 
slug is brought near to the coil and 
then decreases as the slug gets closer, 
the coil is only a small amount off 
resonance. If the slug can be inserted 
right into the coil and cause the output 
to increase all the way, then the coil 
is well off resonance. 

EFFECT OF BRASS 

If the brass slug causes an increase 
in output then the coil is too large. 
When the coil is correct either slug will 
cause a decrease in output. For best 
results LI should show a slight increase 
with the brass slug, L3 should be peaked 
on a signal of 145.5Mc and L4 on a 
signal of 144.5Mc. 

The next step is the neutralisation of 
thq 6ES8. For this you will need to 
tune in a very strong signal of S9 plus 
and disconnect one end of the 8,200 
ohm resistor which feeds L2. Adjust the 
slug in LN for a MINIMUM signal 
strength reading. The signal you use for 
this adjustment should arrive via the 
aerial and not from a local source, such 
as a GDO. 

Reconnect the 8,200 ohm resistor and 
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the 144Mc converter is ready for use. 

The same general procedure should 
be used for the alignment of the 50Mc 
converter except, of course, for the dif¬ 
ferent frequencies involved and in this 
case L3 should be peaked on a signal 
of 51.5Mc and L4 on a signal of 50.5Mc. 
This should not be too difficult for, on 
50Mc, many stations are VFO controlled 
and could be persuaded to supply a 
transmission on the appropriate frequen¬ 
cies. 

All the coils for the 50Mc unit are 
wound on 5/16in slug tuned formers 
and all are wound with 24 SWG or 26 
B & S enamelled copper wire. The data 
is as follows: LI—15 turns spaced iin; 
L2—9 turns spaced 3/Bin; L3—22 turns 
spaced iin; L4—13 turns spaced 3/8in; 
L5«—25 turns closewound; L6—11 turns 
spaced 3/8in. 

These 5/16in formers are normally 
supplied in a standard length of around 
2im and with a base attached. For our 
use these formers would be too long 
but, by cutting off the base and slicing 
the formers into suitable sections, you 
can average two to three formers from 
each one. It is best to purchase more 
than you need initially because the for¬ 
mers are prone to crack or shatter during 
the cutting process. 

Winding the wire on the formers pre¬ 
sents a problem of anchoring the ends 
so that the winding is neat and tight. 




The 144Mc unit should need little 
alignment it the coils are carefully 
constructed according to this detail¬ 
ed drawing . The shield plate dim¬ 
ensions and folding instructions are 
also included . 



5/16 M DIA. 
SLUG TUNED 


L5 

1 1 


30B&S 

13T 

CLOSEWOUND 

LA 




5/16" DIA. 
SLUG TUNED 


v-*f \> —ir—*j 


DRAWING IS NOT TO SCALE 



This can be overcome by tying a few 
turns of thread around the commence¬ 
ment of each winding and painting with 
coil dope. In a few minutes the wire 
will grip quite well, and the winding 
can be finished off in the same way. A 
good coat of coil dope will make the 
coils self-supporting, and they can be 
mounted into the converter by the ends 
which are cut to suit. 

When the two converters have been 
aligned and thoroughly tested, they can 
be mounted into the main chassis and 
wired into the switching system. Our 
circuit diagram of this section shows the 
switch, as it is actually viewed from 
the rear of the chassis, and no difficulty 
should be experienced with this wiring. 

This switch connects the output from 
either converter to the input of the re¬ 
ceiver and, at the same time, applies 
HT to the appropriate converter. When 
either converter is connected to the re¬ 
ceiver, the main aerial is shorted to 
ground to prevent the possibility of 
“breakthrough” from shortwave stations 
which would come within the range of 
the tuneable IF. The centre position 
connects the main aerial to the receiver 
for normal operation and removes power 
from both converters. 

It remains to mention that a possible 
source of spurious signals within the 
range of the communications receiver is 
the oscillator of the receiver itself. Har¬ 
monics of the oscillator may be radiated 
and come into the aerial circuit of the 
converter, leak back through the RF con¬ 
necting cable or be conducted by com¬ 
mon power supply cable (if a common 
power is used). 

Steps can be taken to attenuate at 


all three points mentioned, but the pass of the receiver without interference 
trouble is not always justified, because from the oscillator harmonic, 
the signals have a much higher tuning There is always th© point of view 
rate than the desired signals, being high that these signals do confirm that the 
order harmonics. It is normally possible converters are operating at full sensi- 
to fit the desired signal within the band- tivity. 


) LIST +*** > +* > * s ***^^ 

The following list includes all components in the double converter, as 
described. If only one converter is required, or the power supply is to be 
omitted, due allowance will need to be made. 


Instrument case 9 x 6f x 5£ inches 
complete with panel and chassis. 
Transformer 225/225 at 50 mifll- 
amps—6.3 volts at 2 amps. 

6 nine pin ceramic valve sockets 
with shields, 
seven pin valve socket. 

6ES8 valves. 

6BL8 valves. 

6U8 valves. 

6X4 valve, 
co-ax sockets, 
co-ax plugs. 

5/16" coil formers, 
crystal sockets and suitable 
crystals. 

three pole three position wafer 
switch. 

bexel indicator and lamp. 

RESISTORS 
6 82 ohm i watt. 

2 1,000 ohm i watt. 

2 2,200 ohm 1 watt. 

4 2,700 ohm 3 watt. 

4 8,200 ohm 2 watt. 

2 10K ohm 1 watt. 


1 

2 

2 

2 

1 

4 

4 

9 

2 


1 


4 15K ohm i watt. 

2 22K ohm 1 watt. 

2 47K ohm i watt. 

4 100K ohm i watt. 

2 100K ohm 1 watt. 

2 1M ohm -} watt. 

CAPACITORS 

2 2.2pF ceramic. 

2 lOpF ceramic. 

2 2/20pF ceramic trimmers. 

6 47pF ceramic. 

1 120pF ceramic. 

6 220pF ceramic. 

24 .001 mfd ceramic feedthrough. 

2 .001 ceramic. 

2 16mfd 350 volt working elec¬ 
trolytic. 

SUNDRIES: Power flex and plug, co¬ 
ax cable, 3 three lug tagstrip*, 
18 gauge tinned copper wire 
and 26 8. & S. enamelled wire, 
suitable knob, 20 gauge brass 
sheet 5x5 inches, 6x6 inch 
sheet of shim brass, nuts, bolts, 
hook-up wire, fish spine beads, 
etc. 
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PERFORMANCE 


RONALD J.X PAYNE 


COST 


OSCILLOSCOPE 


Y: Single Beam DC to 15Mc/s at 100 MV/Cm p-p or DC to 2Mc/s at 10 MV/Cm p-p 
RISE TIME 23 NANOSECONDS 3% ACCURACY CALIBRATED ATTENUATORS 
Input impedence 1 MEGOHM & 20 pF. CALIBRATION SIGNAL 5V 20 Kc/s square wave accuracy 

+ 1 % 

X: TIME BASE 200 NANOSECONDS/Cm to 1 SECOND/Cm in 21 CALIBRATED STEPS 5 X 
expansion X amplifier DC-2Mc/s at 300 MV/Cm p-p TRIG MODES DC. AC Slow, AC fast, auto, 
H.F. line, with polarity selection & variable trigger level control 

GENERAL: 4" flat face C.R.T. operating at 4 KV. ALL POWER SUPPLIES STABILISED. 


Aust. 

Aqtnts 


RONALD J. T. PAYNE 


PTY. LTD. 


3S5 Bridge Rood, Richmond, Vic. 

Tel. 42 1416, Groms—Poyneco-Melb. 


415 

■» DARTRONIC 


£198 1 


Melb.) 
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This is our final receiver, 
including regeneration . The 
layout is not critical and 
the 8in x 6in l in plywood 
base is large enough to ac¬ 
commodate all components. 



By 

John Davidson 


Simple Crystal and 
Transistor Sets 

"Please send me the circuit for a crystal set" is one of the most regular 
pleas through our query service. This, despite the fact that we have 
described many crystal sets through the years and that, more recently, 
we have tried to encourage beginners to start with something only 
slightly more expensive but certainly much more satisfying. 


W HAT follows is an attempt to 
satisfy the honour of all parties 
— information which will allow you to 
build a crystal set if you really want to, 
or to take the further and recommended 
step into transistor circuitry. 

Therefore, in easy-to-follow steps, 
beginning with the crystal set, we 
progress to an amplified crystal set, then 
to a regenerative receiver. 

It will be found by comparison with 
the crystal set that the performance of 
our final receiver certainly justifies the 
very small additional expense involved. 

It is also likely that his project will 
assist new members of the Youth Radio 
Clubs associated with the Wireless 
Institute of Australia in attaining their 
certificates. 

With these thoughts in mind and the 
fact that many will be on limited 
budgets, we have confined our thinking 
mainly to the use of “junk box” parts 
and to simple “breadboard” construction. 

Considering firstly the theoretical side 
of things, the function of a crystal set 
is to select the desired signal by a 
selective tuning circuit and convert the 
radio frequency signals into audio fre¬ 
quency signals by the process of de¬ 
modulation or detection. 


To understand how this latter process 
works, it is desirable to understand first 
of all, something of the action which 
takes place at the broadcast station. 

Firstly, the transmitter generates a 
radio frequency signal or “carrier” 
which is of constant average amplitude 
and this is used, as a medium for 
transporting the required intelligence 
from the transmitter to the receiver. 
Music or speech is caused to “modulate” 
or vary the carrier amplitude at a rate 
which is governed by the frequency of 
the modulating signal. In fact, the term 
amplitude modulation (AM) is given to 
the type of transmission normally used. 

If the incoming signal were applied 
to the phones directly, nothing would 
be heard because the phones are unable 
to respond to the rapid alternations of 
the carrier, But if we remove alternative 
half-cycles of the carrier wave by pass¬ 
ing it through a rectifier, each successive 
half-wave pulse will be in the same 
direction and the movement of the 
diaphragm of the phones will be accord¬ 
ing to the average carrier strength. 

Early crystal sets generally depended 
upon the rectifying properties of 
“galena” crystal (lead sulphide, PbS) to 
carry out the detection process. This 


■ V 

substance exhibited to some extent the 
properties of the valve diode in its 
ability to pass current in one direction 
and impede it in the opposite direction. 
The crystal was held in a clamp while 
a thin wire “catswhisker” was adjusted 
to make contact with it at a point which 
gave the best signal. 

This, as dad will probably remember, 
was quite a fiddly adjustment and the 
family had to tread warily in order 
that the “whisker” would not be bumped 
from the sensitive spot. 

POINT CONTACT DIODE 

To-day a whole series of germanium 
and silicon diodes are available which 
are widely used as detectors. Most of 
these are inside tiny glass envelopes and 
are able to withstand quite heavy 
vibration without ill effect. 

The first circuit described here, the 
crystal set, uses a “point contact” ger¬ 
manium diode which consists of a small 
wafer of germanium containing a small 
amount of arsenic or antimony to 
produce N type semiconductor material, 
in contact with a phospher bronze wire. 
This has the peculiar property of allow¬ 
ing electrons to flow only in the 
direction of semiconductor to contact. 

Diodes of this type, subject to a 
voltage in the forward conducting direc¬ 
tion, can have a resistance of a few 
hundred ohms. When subjected to a 
voltage in the reverse or non-conducting 
direction, their effective resistance may 
be several hundred thousand ohms. 

The detection process is accomplished 
by applying the incoming signal across 
the diode in series with a detector load 
which, in the case of a crystal set, is 
a pair of high impedance headphones. 

It is usual, though not essential, to 
connect a capacitor across the phones 
which assists in smoothing out the half¬ 
wave pulses of carrier signal delivered by 
the detector. The capacitor charges 
during each pulse of carrier and main¬ 
tains this charge during the intervals 
between pulses, resulting in a smooth 
audio signal closely resembling the 
original modulating signal at the trans¬ 
mitter. 

So much for detection, but what of 
the unit’s ability to detect a particular 
signal and reject all others? 

This calls for a parallel tuned circuit 
consisting of a tapped coil and a variable 
tuning capacitor capable of resonating 
at any desired frequency within the band 
used by the broadcast stations. 

RESONATES WITH COIL 

Signals reaching the set via the aerial 
are fed to a tapping on the coil, while 
the capacitor is adjusted to resonate with 
the coil at the frequency of the desired 
signal. Stations on other frequencies are 
rejected, while the wanted signal is re¬ 
tained by the tuned circuit. This selected 
signal is then fed to the detector via 
an appropriate coil tapping. 

These tappings on the coil are to 
enable the aerial and detector to be 
suitably matched into the coil in order 
to obtain the best compromise between 
signal level (sensitivity) and ability to 
select wanted stations (selectivity). 

Thus, tapping the aerial across a larger 
proportion of the winding may result 
in louder signals, but the selectivity will 
be poorer, resulting in stations over¬ 
lapping. Bringing the tapping closer to 
the earth end, on the other hand, will 
improve the selectivity at the expense 
of signal strength. The tapping which 
gives the best balance, in any particular 
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FILL IN AND 


POST COUPON 


TODAY TO 


MARCONI 

SCHOOL OF 
WIRELESS 


OPO BO* »IA SYOKfV 
C PO 80* I674N MHBOuBNf 


COURSES AVAILABLE: 

Radio Communication : Radio 
Operating at Sea, on Land ; Broad¬ 
cast Station Maintenance ; Radio and 
TV Servicing. 

Ca«jl, write or phone 

SYDNEY: 47 YORK STREET. 2-0233. 


Electronics, to-day, is a rapidly expanding science— 
demanding a full knowledge of theory and practice. 
Only a complete mastery of electronic applications 
and of modern test instruments can qualify you to 
join its march of progress. The Marconi School, with 
full and ready access to the vast experience, advanced 
equipment and world-wide ramifications 
of A.W.A., can train you to qualify .... 

• EFFICIENTLY, 

• THOROUGHLY, 

• SPEEDILY 

>■■■■■■■■■■■■■>■■■■>■• 

Please send me without obligation your prospectus 

| NArlE. ..... 

j ADDRESS. 

| MARCONI SCHOOL OF wiRELESS 

Conducted by 

I AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 


MS3 53 






Output Impedance 
Effective Output level 


Frequency Response 

Directional Characteristics 

Size 

Cable 

Complete with: 

Stand 

Adaptor-Swivel 
Neck Cord 


50 ohms, or 50k ohms. 

-58 dB (50k ohms). 

1,000 c/s (Odb = lV/microbar) 

100 to 12,000 c/s ± 5 dB 


OMNI-DIRECTIONAL 
7/8" dia. 3|" length 
3mm. P.V.C. 12* 

Desk Type (Model SF-II) 

5/8" 26 T.P.l.to 5/16" WHIT, 
to suit microphone clip 

For lavallier use 


DF-1 


Marketed by 


Price Retoil 50k ohms -- £5/5/- 

Plus Soles Tax -10/11 

Price Retail 50 ohms — £4/12/6 

Plus Sales Tax -- 9/8 


ZEPHYR PRODUCTS PTY. LTD, 

8 HISH STREET, 6 L IN IMS. S.t.6, VICTOR! A 


HANUHCTUtERS Of RADIO 4 ELECTRICAL EQUIPMENT 4 COMPONENTS 


D. K. Northover & Co.; Nell Muller Ltd; Homecrafts (Tas.) Pty. Ltd.; Jacoby, Mitchell & Co. Pty. Lfd.; T. H. Martin Pty. Ltd. 


_ 


foster dynamic microphones 


for hand-stand-desk-la vallier use 


SPECIFICATIONS: 
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Circuit A is that of 
a crystal set in which 
either a germanium 
diode or the base - 
to-emitter junction 
of a transistor can 
be used. The polar- 
ity of the detecting 
device is not import¬ 
ant, Circuit B shows 
how few parts need 
be added to obtain 
an amplified signal . 


AERIAL OA79, OA81, 

w 


APPROX. 
.0004 mfd. 



GEX3£ etc. 


V 


.0015! 


2N370. 2N37L 


.0004 


PHONES 


PHONES 


EARTH ~ 

■J 

_i_ 


(A) 


PREFERABLY 
HIGH IMPEDANCE 



1.5 TO 9 VOLTS 


situation, between selectivity and sensi¬ 
tivity is the one which should be used. 

The results just discussed will vary 
with the length of the aerial. Generally 
speaking, a long aerial will have to be 
connected to a tapping close to the 
earthed end while a short aerial will 
connect toward the “hot” end. Location 
may also influence the final result. 

The optimum tapping for the diode 
is also a compromise between maximum 
signal with reduced selectivity and maxi¬ 
mum selectivity with reduced signal. 
Tapping the diode across a major portion 
of the winding is like placing a resistor 
across the coil, damping it, and reducing 
thp selectivity. 

The results obtained from the crystal 
set are good providing that you are in a 
reasonably strong signal area and have 
a good earth and aerial. The fundamental 
limitation is that the only power avail¬ 
able to drive the headphones is that 
which is collected by the aerial. It can¬ 
not amplify the incoming signals, it can 
only make them audible. 

If you desire to build just the crystal 
set, then you can purchase one of the 
diodes suggested in circuit (A). Turn 
to the latter part of article, go right 
ahead and construct it from the details 
given. 

But, if you take our advice, you will 
invest in a transistor of the type called 
for in circuit (C). By using only two 
leads of the device, it will be possible 
to make the crystal set, but you will 
also be able to use it for larger sets. 

But firstly, what is this transistor? 

SIMILAR TO DIODES 

The very first transistors were similar 
to the point contact diode referred to 
earlier, except that there were two 
wires contacting the wafer of N-type 
germanium instead of one. Nowadays, 
“point contact” transistors have given 
place to more sophisticated types such 
as the “junction” transistor. 

This is basically a thin wafer of 
N-type germanium sandwiched between 
two regions of P-type material, together 
forming the PNP transistor. Suitable 
leads, are connected to the three regions 
and the unit is sealed into a metal or 
glass envelope. 

When wired into circuit, one junction 
is normally “biased” in the forward 
direction which results in a low resist¬ 
ance to current flow, while the other 
junction is biased in the reverse direc¬ 
tion, resulting in a high resistance to 
current flow. 

Because the N region is thin, charges 
or “current carriers” so-called, flowing 
into the N region, due to the forward 
bias, continue through to the region 
of the reverse biased junction. A high 
proportion of this current passes through 
to the high resistance P region, while 
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the small remaining current flows out of 
the N region via its external connection. 

Because the input current is fed into 
a low resistance circuit and appears in 
a high resistance output circuit, the 
device effectively exhibits power ampli¬ 
fication. 

In all transistors, the outer electrode 
of the forward biased junction is called 
the “Emitter,” the centre electrode the 
“Base” and the reverse biased electrode 
the “Collector.” 

In general, a transistor can be com¬ 
pared to a thermionic valve in that the 
base is similar to the grid of the valve 
which serves to control the flow of 
electrons through the unit. The emitter 
and the cathode of the valve both provide 
the source of current carriers; the col¬ 
lector and the plate of the valve are 


Kc, is known as the “Alpha Cut-Off 
Frequency.”* This is governed by the 
transistor design. 

The common collector configuration 
is analogous of a valve used as a cathode 
follower and possessing similar imped¬ 
ance characteristics, in that the input 
impedance is high and the output im¬ 
pedance is low. This arrangement is only 
used in special applications, mainly 
serving as an impedance matching de¬ 
vice. Although the voltage amplification 
is near unity, there is a considerable 
current amplification which accounts for 
a moderate power amplification. 

The final method of operation is that 
of “common emitter” and is similar to 
a common cathode circuit. In this con¬ 
figuration both input and output imped¬ 
ances could be considered as being med¬ 


AERIAL 


PHONES 



EARTH 


-±r VOLTS 


Our final circuit is shown in two forms. firstly, functioning as a simple 
detector-amplifier, the collector connects directly to the headphones while, 
in the second form (dotted) the regeneration winding is connected in series 

with the headphones. 


similar, in that they are both normally 
part of the output circuit. 

The transistor’s input and output im¬ 
pedance, along with other characteris¬ 
tics, is governed by the method or con¬ 
figuration in which it is used, somewhat 
similar to that of the valve. In each 
case, one electrode is common to both 
input and output circuits and is referred 
to as being either grounded or common. 

The “common base” configuration is 
analogous of a valve when used as a 
grounded grid amplifier and has the 
characteristics of low input impedance 
and high output impedance. So used, a 
transistor has considerable voltage am¬ 
plification and approximately unity cur¬ 
rent amplification, resulting in moderate 
power amplification. 

The recognised symbol for the current 
amplification in the common base con¬ 
figuration is “Alpha” and the frequency 
at which the current amplification fails 
to 0.707 times, or by 3dB, its value at 1 


ium. A high amplification in both volt¬ 
age and current are obtained, resulting 
in a power amplification higher than the 
two previous configurations. 

The symbol used for the current am¬ 
plification in common emitter is “Beta” 
and the upper frequency limit is the 
“Beta Cut-Off Frequency.” This is ap¬ 
proximately one-tenth that of the com¬ 
mon base or alpha cut-off frequency. 

The common emitter configuration is 
generally employed in conventional cir¬ 
cuit applications but, whichever is used, 
the maximum ratings of collector volt¬ 
age, current and operating temperature 
must not be exceeded. 

At high temperature the collector 
leakage current can increase to the ex¬ 
tent where “thermal runaway” will oc¬ 
cur. This comes about when an increase 
in temperature leads to sufficient rise 
in leakage current to cause still further 
rise in temperature, and to a degree 
where the process keeps on going. 

47 






























































Radio, Television & Hobbies, March, 1963 




Made in England 


High Fidelity 
Loudspeaker Units 


TWIN ASSEMBLY- 


1 GOLDEN 10" 

1 TWEETER 4" 

1 C/O NETWORK CN104 


NEW GOLDEN EIGHT 

With Foam Surround 

Retail: £9/11/8 


TRIPLE ASSEMBLY— 

1 GOLDEN 8" 

1 GOLDEN 12" 

1 C/O NETWORK CN1284 


SPECIFICATIONS—NEW GOLDEN EIGHT 

Response Single cone type 

45 to 10,000 c.p.s. with foam surround 
Power Rating (British) 6 watts (r.m.s.) 

Flux Density 14,000 lines 

Total Flux 56,000 Maxwells 

Magnet Weights 17$ ozs. (496 grammes) 

Magnet Type Alcomax III 

Centre Pole 1" (2.54 cm.) 

Impedance . 15 ohms at 400 c.p.s. 

Hole Fixing 8 holes equally spaced on 

Nett Weight 4} lbs. (2.154 kilo) 


GOLDEN TEN 

With Foam Surround 

Retail £14/3/4 


SPECIFICATIONS—GOLDEN TEN 

Response Wide range type 

_ „ . 40 to 10,000 c.p.s. with foam surround 

Power Rating: 

British 10 watts 

American 20 watts 

Flux Density 14,000 lines 

Total Flux 82,000 Maxwells 

Magnet Weight 2 lbs. (900 grammes) 

Magnet Type Alcomax II 

Centre Pole 1$" (3.7 cm.) 

Impedance at 400 c.p.s. 4 or 15 ohms 

Hole Fixing 8 equally spaced on 9$" 

Nett Weight 7$ lbs. (3.3 kg.) 


SPECIFICATIONS—GOLDEN TWELVE 


Natural Resonance 
Response 
Power Rating: 

British 

American 

Flux Density 
Total Flux 
Magnet Weight 
Magnet Type 

Centre Pole . 

Impedance at 400 c.p.s. 
Hole Fixing 
Nett Weight 


30 c.p.s. 

25—5,000 c.p.s. 

15 Watts 
30 Watts 

14,000 lines per sq. cm. 
182,000 Maxwells 
4* lbs. (1.93 kg.) 

Alcomax II 
2' (5.08 cm.) 

15 ohms 

4 OBA clearance holes on 

nr p.c.d. 

154 lbs. (6.92 kg.) 


CROSSOVER CN104 
Retail: £8/15/- 


GOLDEN TWELVE 

With Foam Surround 

Retail £29/3/4 


AUSTRALIAN AGENTS: 


Type 410T 4" 
TWEETER 
Retail: £4/11/6 


RADIO PARTS PTY. LTD. 

562 SPENCER STREET, MELBOURNE — FY 1251.. FREE Off-street Parking at Rear 

And at City Depat: 157 Eliiabeth Street; MU 1967, MU 2699 (Open Sat. Momlngl 




































REGENERATION 
I CONTROL j 
J 10K X 


EARTH 


TUNING 

CAPACITOR 


TRANSISTOR 


AERIAI 


REGENERATION 
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TUNED WINDING 


Thermal runaway is thus the trans¬ 
istor’s cumulative process of self destruc¬ 
tion. 

In order to minimise the chances of 
this occuring it is always desirable to 
provide some means whereby a change 
in base to emitter voltage will maintain 
the collector current within acceptable 
limits for a reasonable range in opera¬ 
ting temperature. This is referred to as 
bias stabilisation and should receive due 
attention. 

Our transistor can be used in the first 
circuit (A) simply by ignoring the col¬ 
lector lead and using just the base and 
emitter leads. 


The wiring dia¬ 
gram to the right 
shows clearly the 
layout of compon¬ 
ents and the small 
amount of wiring 
necessary to con¬ 
struct the crystal 
set according to 
circuit A on the 
p r e vious page . 
Either the diode 
or transistor can 
be used. 


But we need not stop here. From cir¬ 
cuit B it will be seen that an attempt 
has been made to use the collector in 
conjunction witn a small battery to ob¬ 
tain an amplified version of the detected 
signal. 

The signals obtained in our first at¬ 
tempt were strong but distorted. The 
addition of a resistor/capacitor network 
in series with the base lead across which 
the audio could develop improved things 
somewhat. But, even so, with this circuit 
it was apparent that the transistor, al¬ 
though functioning effectively as a de¬ 
tector was not operating under optimum 
conditions for audio amplification. 

We therefore set about to devise a 
circuit in which the base and emitter 
electrodes could function as a detector 
and also, along with the collector, pro¬ 
vide efficient audio amplification. 

FORWARD BIAS 

This involved the provision of a for¬ 
ward bias network and bias stabilisation 
as can be seen in circuit C. A voltage 
divider across the battery consisting of 
a 47K ohm and 2.2 meg. resistor enable 
the base-emitter junction to be slightly 
forward biased, while the base-collector 
junction is reversed biased. 

A form of bias stabilisation is pro¬ 
vided by the use of an emitter resistor 
across which portion of the supply volt¬ 
age is developed. If the collector current 
increases above the quiescent point, the 
voltage drop across this resistor will in¬ 
crease, reducing the effective base-emit¬ 
ter potential. • 

This circuit constitutes an extremely 
good “amplified crystal set” and is well 
worth those extra few shillings. The high 
sensitivity achieved with this set enables 
a coil tapping nearer to the earthed end 
to be used for both aerial and base con¬ 
nection, resulting in improved selectivity. 

However, in order to obtain a still 


This slightly more 
complex diagram 
shows the wiring 
connections re¬ 
quired to con¬ 
struct circuit C. 
No battery on/- 
off switch has 
been shown. We 
used an alligator 
clip for connection 
to one terminal 
but any type of 
switch could be 
used. 

further improvement in selectivity, we 
recommend that the final step be taken 
in the addition of a regeneration wind¬ 
ing and control. 

As before, the signal is tuned, de¬ 
tected and amplified. But the added 
requirement of the transistor is to am¬ 
plify the incoming radio frequency sig¬ 
nals sufficiently to enable a controlled 
portion of this signal to be coupled into 
the tuned winding in such a manner as 
to produce positive feedback. 

This will be seen, in the dotted por¬ 
tion of circuit C, in that the collector 
load now consists of a pair of head¬ 
phones in series with an untuned wind¬ 
ing, which is positioned at the earthed 
end of the tuned winding. The head¬ 
phones provide the load for the audio 
frequency signal as before and are by¬ 
passed to radio frequencies while the 
regeneration winding is the load for the 
radio frequency signals. 

It will be appreciated that the polarity 
of this winding is of major importance, 
in that the feedback signal must assist 
the received signal to the extent of being 
able to produce an audible oscillation 
in the headphones as the control is ad¬ 
vanced. 

However, the amount of regeneration 
is vital when actually listening. Too 
little, and the signals may not be separ¬ 
ated sufficiently or loud enough; too 


much and the detector will commence 
to oscillate. 

We then have two frequencies, the 
incoming signal and that of the oscillat¬ 
ing detector. These produce a hotoro- 
dyne note which appears as a continu¬ 
ous whistle, along with the required sig¬ 
nal. 

Optimum performance is normally 
obtained with the detector adjusted just 
short of active oscillation. 

The transistor used in all the circuits, 
including the elementary crystal set 
arrangement, was a 2N370, which has a 
fourth lead interposed between the base 
and collector leads. It serves as a shield 
in special applications but you can please 
yourself whether you connect it to the 
emitter or leave it disconnected as we 
have done. A locally made equivalent 
of the above is type 2N1636, which has 
the more conventional three leads. 

OTHER TYPES 

Similar types are 2N371, 2N372, 
2N373, 0070, 0071. These have an 
alpha cut off frequency of 30 mega¬ 
cycles and higher. When used in the 
common emitter configuration the cut off 
will be much lower than this, but still 
adequate for present requirements. 

By the way, the above types of tran¬ 
sistor were recommended for the Simple 
All-wave Two Transistor Set described 
in the June 1960 issue, along with data 
on coils operating up to 20 megacycles. 
This could open the way to further de¬ 
velopment of the circuit after the regen¬ 
erative set, if you want to continue your 
experiments. 

Other transistor types having a lower 
cut off frequency and recommended in 
previous broadcast band regenerative re¬ 
ceivers could also be used in the ac¬ 
companied circuits. These include types 
OC44 and OC45. 

The tuning capacitor can be of almost 
any type, providing that it has a maxi¬ 
mum capacitance of about .0004 mfd 
(micro-farad). 


COIL WINDING DATA 


Diameter 

TUNED WINDING 

Length* Turns 

Turns per 
tap 

REGENERATION 

WINDING 

Turns 

Hin 

2.75in 

130 

10 

21 

2in 

1.9in 

90 

7 

15 

2-Jin 

1,6in 

75 

6 

12 

* Based on 24 

B and S gauge wire. 




7T 

TRANSISTOR 


DOT SHIELD 

& (T° 

LEAD CONFIGURATIONS 


TO FRAME OF 
CAPACITOR 


8-LUG 

TAGSTRIP 


PHONES 


-o 

1.5 TO 9 VOLTS 
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BOXES 


MECHANIC’S TOOL CHEST 

TYPE T.C.l. 


A strongly constructed steel chest measuring 
18in. x 7fin. x llin. and featuring:— 

• A fixed tray to accommodate a set of each, S.A.E., A/F., and 
Whitworth socket spanners and accessories. 

• Two drawers with specially designed channel slides for 
smooth operation and t6 give full support in any position. 
These drawers are partitioned to accommodate S.A.E., A/F., 
and Whitworth, Ring, Double-End, Tappet and Ignition 
Spanners, etc. The third drawer, which is a removable on$, is 
undivided, will accommodate adjustable wrenches and other . 
sundry tools. 

• The Chests are finished in two-tone stoving enamel and 
packed individually in strong corrugated board cartons. 

• A Chest Handle is fitted to each end for ease of carrying when 
loaded with tools. £8/17/- 



"PIPGRAS” HOLE PUNCHES 

“PIPGRAS” Hole Punches are made from Alloy Tool 
Steel, and cut clean and accurate holes in sheet metal. 
They make a smooth perfect hole without reaming or 
filing. 


SCREW TYPE, ROUND 


Supplied with “UNBRAKO” High Tensile Socket Screws 
and Wrenches. Cut holes in sheet metal up to 18 gauge. 


TYPE 

NOMINAL 

ACTUAL 

WATER PIPE 

PILOT 

PRICE 

NO. 

SIZE 

SIZE 

SIZE (I.D.) 

DRILL SIZE 

EACH 

$2.S 

fin 

0.507in 


fin 

21/8 

40.S 

fin 

0.618in 

fin 

5/16in 

21/8 

48.S 

fin 

0.742in 

fin 

5/16in 

28/- 

56.S 

fin 

0.884in 

fin 

fin 

38/- 

64.S 

lin 

1.008in 

— 

fin 

41/- 

72.S 

lfin 

1.133in 

fin 

fin 

45/4 

76.S 

1 3/16in 

l.l72in 

— 

fin 

45/4 

80.S 

If in 

1.258in 

— 

fin 

49/8 

88.S 

lfin 

1.382in 

lin 

7/16in 

59/8 


With Heat Treated, High Tensile Steel Hex. Head Bolt 
and Nut. Cut holes in sheet metal up to 16 gauge. 


96.S 

lfin 

1.512in 

_ 

9/16in 

112.S 

lfin 

1.762in 

lfin 

9/16in 

128.S 

2in 

2.014.S 

lfin 

9/16in 



TYPE C.L.5. CARPENTERS 

A large capacity-box, 33” x 7f” x 18”, featuring a solid 
drawn lid, and made throughout of heavy gauge steel. 
This box is specially constructed to accommodate and 
protect a set of Carpenter’s Tools and has separate 
compartments for saws, chisels, bits, tape, etc. Also 
brackets to hold planes, brace and level, in addition to 
a large capacity general storage space. 

Top and handles are fitted to faciliate carrying when 
loaded. 

Both lid and front panel are fitted with full- 
length hinges and the box is finished in baked enamel. 
£14/8/11. 



CHESTS OF DRAWERS 


Three types of Galvanised Chests measuring 17f”x6f”x 
Hl”» containing 16 drawers, each measuring 6f”x3f”x 
2i”: 


• TYPE C.D.I.—As illustrated, with 16 undivided 
drawers. £3/5/-, 

• TYPE C.D.2.—As illustrated, with 16 triple com¬ 
partment drawers. £3/14/-. 

• TYPE C.D.3.~As illustrated, with 8 triple com¬ 
partment drawers, and 8 undivided drawers. 
£3/10/.. 

The Chests are finished in blue hammertone stoving 
enamel, are complete with identification cards and 
packed in strong corrugated cartons. 

Provision is made for all units to be bolted together in 
tiers. 



CHEST OF DRAWERS. TYPE C.D.4. 

A 17f”x6f”xllf” Galvanised Chest containing 4 full- 
length drawers each measuring 15f”x6f”x2f”. Finished 
in blue hammertone stoving enamel. £3/5/-. 


GENERAL ACCESSORIES PTY. LTD. 

W • TO R. LI»—I Ci /"*L *_ i i _ * 


N.S.W.: 30 Buckland St.. Chippendale. Phone 69 4701. 
86-88 Bathurst Rd.. Orange. Phone 2055. 

Pirie St.. Fyshwiclc, Canberra. Phone 9 0035. 

VIC.: 153 Sturt St.. South Melbourne. Phone 690 300. 
SOUTH AUST.: 55 Flinders St., Adelaide. Phone 8 5317. 


Q LAND.: 50 Little Edward St., Brisbane. Phone 2 3093. 

N. Q LAND.: Cnr. Ingham Rd'. & Echlin St., Townsville Ph. 6061. 

WEST AUST.: 437 Murray St., Perth. Phone 21 2501. 
TASMANIA: Home Grafts Pty. Ltd., Hobart, Launceston, Burnie. 
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Almost any junk box will contain at 
least one of these, be it either a single 
or a double section ganged type either 
of which will suit. If the latter is used, 
only one tuned circuit is involved. 

Our capacitor consists of about 12 
plates held rigidly in a metal frame by 
insulating supports and a second set of 
about 13 plates which can be rotated 
so that the two sets may be interleaved 
to obtain the desired capacitance. Make 
sure, by the way, that the plates do 
not touch as the spindle is rotated. 

Many of the large capacitors of the 
type used in our set have a 3/8in dia¬ 
meter shaft intended to fit the many 
standard dials used with larger sets. As 
most instrument knobs available are de¬ 
signed for iin diameter shafts, it will be 
necessary to use a reduction shaft which 
itself has a iin spindle, but fits over 
the 3/8in shaft of the capacitor. Both 
the very early types and the latest 
miniature type have ±in diameter shafts 
and will not require an extension shaft. 

All later-type capacitors have provid¬ 
ed with them a set of mounting feet 
which allow them to be attached to 
the baseboard. Older types may lack 
this feature and a special bracket will 
need to be made from a scrap of alu¬ 
minium. 

COIL DETAILS 

To make the coil, you will need a 
coil former and a length of enamelled 
copper wire. The former can have a 
diameter between liin to 2iin and this 
can be purchased in the form of a 
bakelite or cardboard tube or made 
from stiff cardboard. 

Our coil was wound on a 2iin 
former, using 24 B and S enamelled 
copper wire, but a few gauges either 
way will not alter things greatly. 

What will alter things is the coil 
diameter in that the number of turns 
will have to be adjusted to give the 
same inductance for different diameters. 
A small diameter coil will require pro¬ 
portionately more turns than a large 
diameter one in order to have the 
same inductance. 

Therefore we have included a table 
giving details for three likely coil dia¬ 
meters. 

The regeneration winding included 
in this table will be used for the re¬ 
generative detector and can be either 
wound at this stage or left until you 
require it. 

The following remarks on coil wind¬ 
ing should assist those readers who 
have not as yet constructed a coil. 

Firstly, to anchor the wire to the 
former at the start, drill two small 
holes toward one end about iin apart. 
Then wind one end of the wire through 
the holes a couple of times, allowing 
about 6in of free lead for connecting 
into circuit. Proceed to wind until it 
is required to provide a tapping as 
given in the table. 

Before laying this turn, place a 
wooden matchstick along the former 
and pass this turn over it. Wind on 
more turns, passing the wire under the 
matchstick until the next tapping point 
at which the wire again passes over the 
matchstick. Continue in this manner 
until the total number of turns have 
been wound in accordance with the 
table. Drill two more holes in the 
former to anchor this end and again 
allow 6in of wire for connection into 
circuit. 

Next, push a second matchstick along¬ 
side the first under the raised turns. 


then push the two matches apart by 
about iin. These wires will now be 
clear of the remaining turns, enabling 
the enamel to be scraped away without 
damaging the adjacent tvire. 

The regeneration winding is wound 
in the same direction and the ends 
anchored similar to those above. 

Wtih regard to headphones, the high 
resistance types of between say 2,000 
and 4,000 ohms are most suited for our 
sets, particularly the crystal set. Next 
best in terms of performance are the 
relatively low impedance ex-disposals 
type, having a resistance of several hun¬ 
dred ohms. 

The ex-disposals dynamic type head¬ 
phones, the type fitted with earmuffs 
and of about 45 ohms resistance, are 
quite unsuitable for these circuits. 

As an alternative to purchasing a set 
of headphones, one of the hearing aid 
type earpieces could be used. There are 
two types available, the low impedance 
magnetic, which is unsuitable for our 
circuits, and the crystal type, which can 
be used, though with some loss in per¬ 
formance. 

As with all crystal devices, there is 
no path through which a direct current 
can flow in order to fulfil the require¬ 
ments of the associated circuitry. 

We therefore suggest that a resistor 
of say 15,000 ohms be connected across 
the phone terminals. The earpiece con¬ 
nects across this resistor, in series with 
a .01 capacitor. 

The supply used in the latter circuits 
could be either a single 1.5-volt cell or 
a battery of any voltage up to 9 volts. 
There is surprisingly little difference in 
performance with large variations in 
supply voltage, so you need not spend 
extra money if a couple of torch cells 
are available. 

Remember that the positive battery 
terminal is the one to be earthed when 
using PNP transistors. A reversal of 
the supply terminals could result in per¬ 
manent damage to your transistor. 

Care should also be taken that exces- 

(Continued on Page 81.) 


PRACTICAL 

HOME-STUDY 

COURSE IN RADIO 

STOTT’S Course meets the exact needs of 
Amateurs, Radio Salesmen. Experimenters. 
Dealers. Service Men. Builders of Sets and 
others. 

This popular Course has been designed and 
prepared by experts. 

A N.S.W. student wrote:— 

•‘The lessons arc simply explained and any¬ 
one. without any knowledge of Radio, can 
follow them quite easily.” 

Write today, without obligation, for particu¬ 
lars of the STOTT Course in RADIO FOR 
AMATEURS. 


Stolls Correspondence College 


159 Hinders Lane. Melbourne; 149 Castlc- 
reagh St.. Sydney: 290 Adelaide St., Brisbane; 
21 Grenfell St.. Adelaide; 254 Murray St.. 
Perth. 


■■•••'CUT HERE AND POST'""*"" 

TO STOTTS: Please send me, free and with- ■ 
out obligation, full particulars of your Course • 
in Radio for Amateurs. 


My Name 
Address 


Age 


(R.H. 


SONY SERVICE 

Bring or send your Sony 
Transistor radio for repair. 

Most spare parts are available but 
for use in our repairs only. 

"^SEARCH MAKES 
OV,il 1 THE DIFFERENCE " 

We do not sell spare parts. 

PETER G. BROUGHTON 

209 George St., Sydney. 

Phone 27-5831. 


BRAND NEW DE HAVILLAND PORTABLE 
1 WATT TRANSISTOR AMPLIFIERS 

Input for Crystal Mike, Dynamic Mike or Pickup. Uie as signal tracer, etc. 

In Moulded Case £10/19/6. In Leatherette Case £11/19/6 

Pack and pest 5/-. Send tor Illustrated Pamphlet. 

1 Watt 4 Transistor button switches power Rola 5F Speakers, 

Amplifier Strip com- off. 22/6. 28/6. 

Pletewith transformers. Pack and Post. 2/. Pack, and Post 2/. 
£3/16/6. Printed circuit boards Rola 8K-3.5 Speaker 

Pack and Post. 2/6. for 4 or 5 Transistor Trans. 7/6. 

Transisistors: audio amplifier. Copy Rola 12/50 Chokes. 

2N301 (equivalent of circuit and point to */• 

OC26) . 28/6 point wiring diagram 902 C.R.O. Tubes 

2N2 17(equivalent supplies. 10/. 2in. .. 22/6 

OC72) . 9/6 Pack and Post. 2/. 808 Transmitting 

2N217S (equival- 4 Pin Speaker plug 82 g 'T^mmiHina * 

ent OC74) ... 9/6 and socket, 2/6 pair. * is/ 

Press-button Piano type Miniature ? lu 8 and 6U7 Transmitting 
key switches. 6 white Jac *’ ■*/ pair. Pentode 4/ 

buttons, 5 of which TD2 Transistor Driver 6CQ6 Transmitting 

switch power on and Transformers. 420 C.T. Pentode 7/6 

operate 6 pole 2 posi- —105 C.T. 9/6. 884 Transmitting 

tion slide switches. 1 Pack and Post. 1/. Pentode . 12/6 

MACKS ELECTRONIC DISPOSALS 

253 RUNDLE STREET, ADELAIDE 

All items are brand new. Money back guarantee. 
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Some Thoughts 
On Expanded 
Scale Meters 


With most meters and metering circuits, the aim is to obtain a linear 
reading scale. In some applications, however, it is an advantage to have 
a non-linear scale, deliberately expanded over the range of readings where 
interest happens to centre. 


T HERE are many instances where it 
is necessary to read voltages quite 
accurately over a narrow range of values. 
A common case in point is in the field 
of automotive electrical measurements. 
In a six-volt system, for instance, the 
auto electrician would be interested only 
in making measurements and adjustments 
over a range of say, 5.5 to 8 
volts. Similarly, in a 12-volt system, 
he would be interested in a range from 
about 11 to 16 volts. 

In addition to these ranges, the auto 
electrician may also want to measure the 
precise voltage of a single battery cell. 
In this case, the range may be of the 
order of from 1.9 to 2.2 volts, a very 
small range indeed. 

Another situation where a small vol¬ 
tage change in a system may need to 
be read is in checking the operation 
of home lighting plants, such as are 
still used to some extent in the country 
and, no doubt, there are many instances 
in general industry where a similar re¬ 
quirement exists. 

This naturally raises the question as 
to whether the important section of a 
meter range can be expanded, in much 
the same way as “bandspreading” ex¬ 
pands particular sections in the tuning 
range of a communications receiver. 

In fact, selective expansion of a meter 
scale is possible, the usual approach be¬ 
ing that of a “suppressed” zero on the 
meter scale. This means that the meter 
needle only starts to move across the 
scale at a voltage somewhat less than the 
lowest voltage which is required to be 
read. The greater part of the scale is 
then available for the values to be meas¬ 
ured, thus making for greater accuracy 
and for ease of reading. 

The meter zero may be suppressed in 
a number of different ways. 

Such a characteristic is exhibited 
naturally by the moving iron type of 
meter, which is generally quite cramped 
at the low end of the scale. There are 
also special moving coil meters which 
have shaped pole pieces and/or speci¬ 
ally adjusted springs. Unfortunately, 
such instruments are expensive items, as 
well as being limited in the amount of 
suppression they can provide. 

A completely different method and 
the one in which we will interest our¬ 
selves is to use a conventional milliam- 
meter in conjunction with a semi-conduc¬ 
tor in the silicon junction diode class. 
By using the zener or the ordinary for¬ 


ward characteristics of such diodes, in 
suitable circuit arrangements* suppressed 
zero scales may be arranged over a 
wide range of voltages. 

By now, the characteristics of silicon 
junction diodes are well known to most. 
In the forward direction, the diode be- 
gines to conduct at a very low voltage, 
approximately 0.4 volt. After conduction 
begins, the forward resistance remains 
at a very low value. 

In the reverse direction, the resistance 
is very high and consequently the .cur¬ 
rent is low. However, the zener silicon 
junction diode already referred to, dis¬ 
plays a very special characteristic in the 
reverse direction. 

When a voltage is applied in the re¬ 
verse direction, very little current will 
flow initially up to a certain level called 
the “turnover” or “zener” point. Then, 
quite suddenly, non-destructive break¬ 
down occurs and conduction takes place. 



Reduced to the bare essentials, the 
suppressed xero meter consists of only 
three components — meter, diode and 
resistor. 



The addition of a voltage divider to 
the fundamental circuit makes for 
increased flexibility and a wider 
range of usefulness. 


By Ian Pogson 

This continues with practically no addi¬ 
tional voltage drop, even with a further 
increase in applied voltage, provided cer¬ 
tain maximum current ratings are not 
exceeded. The zener point is constant 
and is frequently used for voltage regu¬ 
lation purposes. 

These diodes are available in a range 
of zener voltages. The low power types 
in which we are interested, cover from 
about 4 to 15 volts. The high power 
units run to higher voltages of the order 
of 100 volts or so. 

Earlier it was stated that both the for¬ 
ward characteristic of an ordinary sili¬ 
con diode and the zener properties of a 
zener diode may be used to make a sup¬ 
pressed zero voltmeter. In its simplest 
form, this consists of a milliammeter 
in series with a multiplying resistor and 
diode as shown in fig. 1. A zener is de¬ 
picted here; the opposite polarity would 
apply in the case of a conventional sili¬ 
con diode. 

The operation of this setup is quite 
simple. Suppose the zener voltage of D1 
is five volts. Any voltage below five 
applied to the circuit will not cause any 
significant current to flow. However, 
immediately five volts is reached, the 
diode will break down, a current will 
begin to flow, and will increase as the 
applied voltage is increased. The voltage 
required to give a full-scale reading will 
depend on the value of multiplier resis¬ 
tor and the current rating of the meter. 

Should an ordinary silicon diode be 
used instead, with the polarity taken in¬ 
to account, the “hop off” voltage would 
have been approximately 0.4 volt. From 
this point, the operation is similar to 
the previous example. 

By selecting a diode having the re¬ 
quired voltage characteristic, a meter 
may be made to commence reading 
where needed. Also, the meter move¬ 
ment and multiplier resistor may be 
chosen to give the required full scale 
reading, i.e., control the amount of 
“band-spread.*’ 

This is all very nice in theory but does 
not work out quite so conveniently in 
practice. Unless we are very lucky, it 
will be hardly likely that a diode will 
be available with precisely the votage 
rating which is required. 

Zener diodes are normally available in 
a range of nominal values but, as with 
most other components, some spread 
is inevitable. This may vary from as 
much as 20 p.c. (plus or minus) to as 
little as 5 p.c., depending on the make 
and, more important, the price one is 
prepared to pay. 

While this spread may not be serious 
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in an individual case, where the per¬ 
son concerned is prepared to hand-cali- 
brate a scale to suit the particular diode 
he happens to buy, it makes it virtually 
impossible to use a standard scale, or 
even to retain the hand-calibrated scale 
if the diode should be damaged and 
needs to be replaced. 

In addition to this, we may wish to 
start at a higher voltage than the rating 
of any available diode. Fortunately there 
are ways out of these problems. 

One suggestion is to juggle two or 
more diodes in series, having voltage rat¬ 
ings which add up to the wanted value. 
The limitations to this idea are still seri¬ 
ous. Perhaps the required voltage is too 
low for this method, or it may still be 
impossible to obtain a suitable combina¬ 
tion. 

A more satisfactory method is shown 
in fig. 2. A voltage divider, consisting of 
R1 and R2, is so arranged to give a 
voltage, at the junction, suited to the 
diode in use, relative to the voltage ap¬ 
plied across the divider. By way of a 
simple example, suppose the diode breaks 
down at five volts and it is desired to 
make the meter start reading at 10 volts; 
it is merely necessary to make both re¬ 
sistors of equal value in order to meet 
this requirement. 

SUITABLE METER 

A suitable meter may be a 0-1 milli- 
ammeter. Such a meter would have an 
internal resistance of the order of 100 
ohms. The multiplier resistor, R3 may be 
found experimentally. It should be not¬ 
ed that the factors making up the com¬ 
plete multiplier, and so controlling the 
full scale reading, include Rl, the diode 
Dl, R3, and the meter resistance. 

As Rl is involved in the multiplier, 
the value must be chosen initially so that 
it will not be too high. The limiting 
value will be that which requires no re¬ 
sistance in position R3 to give the re¬ 
quired full scale reading. Once Rl is 
determined, the value of R2 may be eval¬ 
uated. ^ 

So much for the preliminary 
approach to the problem of suppressed 
zero meters. This information may 
now be used to make up a useful 
measuring instrument. 

Our first experimental set-up was 
aimed at providing a meter covering 
from 5.5 to 8 volts and, possibly, 11 
to 16 volts. We also wanted to in¬ 
vestigate the possibility of using the 
forward characteristic of an ordinary 
silicon diode, rather than a xener diode. 
The former has the advantage of much 
lower cost, under 10/ in some cases, 
whereas a zener diode may range from 
30/ to £3, according to tolerance re¬ 
quired. 

The arrangement consisted of a 250- 
ohm potentiometer for Rl, a 10-ohm 
resistor for R2, an ordinary silicon 
power diode of type 1N1763 or similar, 
a 250-ohm potentiometer for R3 and a 
O-l mA meter with an internal resist¬ 
ance of 100 ohms. 

We commenced by setting up for the 
5.5 to 8-volt scale and it was found 
necessary to set Rl at about 110 ohms 
and R3 at about 5 ohms. The latter 
setting was considered unrealistic and 
could be increased only if Rl were de¬ 
creased. This, in turn, meant that R2 
would have to be reduced to a very 
low value in order to maintain the cor¬ 
rect ratio. A high value of bleed cur¬ 
rent would also result and so the whole 
scheme appeared to be unsatisfactory. 

A possible way out of the problem 
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By making certain resisitors variable 
and adding a simple switch, a versa¬ 
tile automotive test meter is evolved . 



The bridge configuration permits a 
very narrow voltage range to be 
spread over the meter scale . 


would be to use two or more silicon 
diodes in series. This would raise the 
voltage required at the junction of Rl 
and R2 and so permit resistor values 
which would be satisfactory. The ob¬ 
jection to this idea is one of economy. 
Little if anv cost would be saved, com¬ 
pared with the price of a zener diode. 

Accordingly, another setup was 
arranged, using the same circuit, but 
with a zener diode. Rl was made 
1,000 ohms, R2 a 5,000-ohm potentio¬ 
meter, Dl an OAZ200 zener diode 
(nominal turnover, 4.7 volts), R3 a 
500-ohm potentiometer and a 0-1 mA 
meter as previously. 

SETTING THE SCALE 

With 5.5 volts applied across the 
voltage divider, R2 was adjusted so that 
the meter just started to read. Then 
the voltage was increased to eight and 
the 500-ohm potentiometer (R3) adjust¬ 
ed to make the meter read full scale. It 
was found necessary to return to the 
zero setting and make a further adjust¬ 
ment. This process was repeated 
several times in order to get things just 
right. 

From the foregoing, it can be seen 
that R2 is the zero pre-set and R3 the 
multiplier or full-scale pre-set adjust¬ 
ment. Calibration tests revealed that 
there was a tendency for the scale to 
be rather cramped at the low end. This 
prompted the idea to throw away the 
first 10 per cent of the scale in the 
interest of greater accuracy. 

In other words, the new scale starts 
at 0.1 on the old scale and this arrange¬ 
ment proved quite satisfactory in prac¬ 
tice. 

Before otir suppressed zero meter 
could be considered completely satis¬ 
factory, two more questions had to be 
answered satisfactorily. These concern¬ 
ed temperature co-efficient effects and 


the spread of characteristics of the zenei 
diodes. 

Three zener diodes were specially 
selected for the spread test. The nominal 
turnover voltage of the type OAZ20C 
is 4.7 with a minimum of 4.4 and a 
maximum of 5.0. Those used for the 
test had turnover voltages of 4.68. 4.51 
and 4.9 respectively. It was found 
necessary to adjust the pre-set poten¬ 
tiometers slightly, when a change of 
dipde was made, but the calibrations on 
the scale held constant. 

For the temperature test, the whole 
unit was placed in an oven and the 
temperature was raised from 25 to 35 
degrees C. The system was in operation 
during this time and the change in in¬ 
dicated voltage was so slight as to be 
considered negligible, a very satisfactory 
state of affairs. 

At this stage, we had an instrument 
which could well be a useful part of an 
auto-electrician’s test gear. However, 
only six-volt car systems could be dealt 


TD.B. 

HOLDINGS PTY. LTD. 

T.C.A. ex-Taxi F.M. 80 meg. band, 

I2v.£22/10/ 

Multimeter. Decade. 100A shunt. 0.250 
mA, O.lOOmV, 0-500v DC, 0-50v AC, 

heavy duty.£6/10/ 

Bendix Azimuth indicators, with 

globes.£1/10/ 

Left, right indicator Meters . . 17/6 
Xtal Diodes, CV111, 1N21, CV727, 

CV102. 4/ 

Lightning arresters, gas gap .. .. 4/ 
P.A. Driver units (parmeko) 15 ohm, 

10 watt. £3/15/ 

Two in line transmitters and coupling 
units. £8/10/ pair. Receiver and lOOKc 

crystal. £9/5/ 

Amber Reflectors, 2in x 5in. Rubber 

mounted. 3/ 

50mA Meter Cal O/V, new .. 39/6 

4 CUBE ROAD, CUBE, SYDNEY 


GOLD PLATED 
QUARTZCRYSTAL 
UNITS 

FUNDAMENTAL AND OVERTONE 
CRYSTALS FOR ALL PURPOSES 

• 

We invite you to discuss your 
particular requirements with our 
technical staff. 


Prices on application 

STANDARD 

FREQUENCY CRYSTALS 

Pty. Ltd. 

1409 Burke Road, East Kew, E.5, 
WL5842 

P.O. Box 37, Nunawading, Vic. 
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PROFESSIONAL 



Brand 5 Magnetic Sound Recording 
Tapes are of professional quality 
and are made, wound and packed in 
the U.S.A. They are composed of a 
cellulose acetate plastic or Mylar 
base, coated with a medium 
coercive force, high remanence red 
iron oxide, in a binder of 
synthetic resins and non-migrating 
plasticizers. They are designed for 
recording and * erasure on existing 
recording equipment with bias and 
erase current requirements tailored 
to the values at present available-r- 
whether normal or high fidelity. 


6 BIG FEATURES OF BRAND 5 

NEW IMPROVED EXCLUSIVE DRY SYNTHETIC LUBRICANT 

• No squeal, no gumming of heads, vastly reduced 
head wear 

NEW HARDER SCRATCH-RESISTANT FORMULATION 

• No flake-off, peeling or deposit on guides and 
heads 

INCREASED OUTPUT 

• Reduced distortion at same recording level 

IMPROVED FREQUENCY RESPONSE 

• Sharper, brighter recordings 

IMPROVED UNIFORMITY 

• Lower modulation noise 

NEW STURDY ONE-PIECE QUICK THREADING REEL OF 
MS-19X 

• Stable, warp-free operation 


. » . 

□ascription 

Tape 

Footage 

Price 

Reel 

Size 

j 

Postage 

Acetate Base, 1} mil. *15C3 

Meets every professional, educational and home recording 15D5 
requirement. Low print through. Unsurpassed full-range 15D57 
recording quality at minimum cost. 15D7 

150 

600 

800 

1,200 

9/6 

20/- 

26/6 

32/6 

3" 

5 " 

svr 

7" 

6d. 

9d. 

1/- 

1/- 

Acetate Base, 1 mil. ‘10C3 

50% more recording-playback time. Thinner base and special 10D5 
coating processes are employed. Maximum economy where high 10D57 
strength is not required. 10D7 

225 

900 

1,200 

1,800 

10/9 

25/- 

33/- 

40/- 

3" 

5" 

5*' 

6 cl. 

9d. 

1 /- 
1/- 

Dupont Mylar Base, 1$ mil. 

Highest strength. Unequalled recording characteristics. Immune ^ 

1 to temperature and humidity extremes. idu/m 

600 

1,200 

32/6 

55/- 

5" 

7" 

9d. 

1/- | 

6d. 

9d, 

1/- 

l/~ \ 

Dupont Mylar Base, 1 mil. 

Superior quality, greatly extended playing time. Exceptional {JJncM 

reliability under adverse conditions. Mylar is the most inn? 7 M 

permanent medium yet developed for magnetic recording. inrv 7 M 

Characteristics meet the most critical professional requirements. 1UU/M 

225 

900 

1,200 

1.800 

12/6 

30/- 

40/- 

50/- 

3" 

5" 

5 3 A " 
7" 

Dupont Mylar Base, ) mil. *££ 0 ™ 

100% more recording-playback time. Recommended for 
extended play on all modern machines where tape tension 
is not excessive. 

5D7M 

300 

600 

1,200 

1,600 

2,400 

15/6 

25/- 

37/6 

50/- 

65/- 

3" 

3»/ 2 " 

5" 

5 Va" 
7" 

6d. ! 

6d, 

9d 

1/- 
1 /- 

Dupont Mylar Tensilized, J mil. 

100% more recording-playback time on special process Mylar 5D7MT 
with twice the strength of standard 1 m. 

2,400 

87/6 

7" 

1/- 1 

"Correspondence Tape in re-usable plastic box. Needs no outside wrapping 
ORDER by mail . . . SAVE by mail. 

for po 

sting. 


All Mail Orders and trade enquiries to: 


GREEN CORP. LTD 


88 King Street, Sydney 
Box 5249, G.P.O., Sydney 


Counter Sales ONLY with full discount: 


AVAILABLE from EOI 


EDELS 


88 King Street, Sydney. 


.MAIL THIS COUPON!- 

Green Corporation Ltd., Box 5249, G.P.O., Sydney. 

Please send me full details and price list of Brand 5 
Tapes. 

Mr., Mrs., Miss 


6 or more reels less 10%. 

REELS may be bought in assorted quantities. 


Address 


with. As the 12-volt system is perhaps 
used more than ever before, the next step 
was to incorporate both ranges in the 
one instrument. 

This proved quite easy to arrange. It 
was only necessary to change the zero 
and multiplier pre-set potentiometers. 
The 5000 and 500-ohm potentiometers 
needed to be replaced by values of 1000 
and 2500 ohms, respectively. It was then 
only necessary to provide a switch to 
make the change over. The final circuit 
is shown in fig. 3. 

The coverage of the 12-volt range may 
conveniently be made from 11 to 16 
volts, double that of the six-volt scale. 
Calibration procedure was the same as 
for the six-volt range. It is worth not¬ 
ing that under these conditions, corres¬ 
ponding points along the two scales all 
coincide. 

DIFFERENT RANGES 

If it is considered expedient to alter 
the ranges as we have laid down, there 
is no reason why this should not be 
done, provided, of course, that there is 
sufficient adjustment available on the 
pre-set potentiometers. It would be ad¬ 
visable to keep the same voltage ratio 
between the two ranges, although this 
is not absolutely necessary. 

While considering the subject of sup¬ 
pressed zero meters, our attention was 
drawn to the electric hydrometer type of 
lead-acid cell tester. Such devices have 
been used in the automotive electrical 
industry for some years now. 

It is generally agreed that the float 
type of hydrometer is a rather messy 
thing to use and in some circumstances 
it is not possible to use it at all. This 
may be due to inaccessibility of the bat¬ 
tery or low level of electrolyte. The 
application of some kind of prods to 
the electrodes is usually less difficult and 
offers a decided advantage. 

Although perhaps not fully realised, 
there appears to be a relationship be¬ 
tween the specific gravity and the open 
circuit voltage of lead-acid cells under 
certain conditions. This is made use of 
in order to ascertain the state of charge 
and general condition of car batteries. 
This principle may also be used to test 
fixed cells such as those used in home 
lighting plants. 

It has been explained that a cell which 
is normally fully charged with acid of 
specific gravity 1260 will have a slightly 
higher terminal voltage on open circuit 
than will a cell normally fully charged 
with acid of specific gravity 1200. On 
the assumption that this is the case, the 
electric hydrometer will be satisfactory 
for all cases provided this factor is \aken 
into account. 

This point will be appreciated on re¬ 
ference to the accompanying table of 
figures, showing the relationship between 
the specific gravity and thq open circuit 
voltage. We have noticed after study¬ 
ing such figures that there are small dis¬ 
crepancies between different authorities. 
However, the differences are such that 
they will not seriously effect the read¬ 
ings obtained. 


Specific Gravity 

Volts 

1280 

2.113 

1260 

2.090 

1240 

2.067 

1220 

2.045 

1200 

2.023 

1180 

2.001 

1160 

1.979 


Previously we mentioned that certain 
conditions must be observed if the read¬ 
ings taken are to be valid. If the bat¬ 
tery to be tested is in a car, the head- 
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THERMISTOR 


THERMISTOR 


SILICON 

POWER 

DIODES 


Due to the temperature characteris¬ 
tics of silicon diodes , thermistors are 
introduced to combat this effect . 


setup previously described. 

This was where our troubles really be¬ 
gan. Long before the temperature was 
raised through 10 degrees C., the meter 
needle ran wild owing to changes in the 
characteristics of the diodes. When the 
oven cooled off, normal functioning was 
restored. 

To offset this undesirable state of 
affairs, the 150-ohm resistor was re¬ 
placed with a thermistor. When the 
heat run was repeated, the drift was 
reduced to less than half. This was en¬ 
couragement enough to add another 
thermister across the 250-ohm potentio¬ 
meter in one arm of the bridge. The 


zero was reset and another heat run 
taken. Again, the drift was substantially 
reduced. 

Unfortunately, time ran out and the 
deadline was drawing near, so that at 
the time of writing we are unable to 
carry out investigations any further. Suf¬ 
fice it to say, that with the possibility of 
using more suitable thermistors, we may 
be able to come up with a practical unit 
without any of the aforementioned short¬ 
comings. 

It is hoped that in the near future 
to present constructional details of one 
or more of the units already covered in 
this article. 


ONLY THE BEST IS GOOD ENOUGH 


lights should be switched on for one 
minute at least, to remove any surface 
charge from the plates. Alternatively, 
it may be left for at least 12 hours to 
settle down, before being tested by this 
method. 

The important thing then is to be sure 
that there is no surface charge on the 
plates when the battery is tested. 
Whether the battery is fully charged or 
not the readings obtained from all cells 
should agree within fairly close limits. 
If this is not the case, one or more 
cells readings being substantially lower 
than the others, all is not well and suit¬ 
able investigations should be made to 
determine the reason for the difference. 
More than likely, a failing cell may be 
indicated. 

Commercially available electric hydro¬ 
meters generally use a bridge configura¬ 
tion with a low range milliammeter used 
as the indicator. Two opposite arms 
of the bridge use small lamps, with suit¬ 
able resistors in the remaining two legs. 
The non-linear characteristic of the 
lamps is made use of in order to achieve 
the suppressed zero. 

This arrangement works very well. It 
was noted, however, that there was some 
lag in the meter reading owing to the 
action of the lamps in the circuit. An¬ 
other point is the fact that the lamps 
must be aged and matched before they 
are suitable for use in such a circuit. 
These are minor factors but we set out 
to see if we could come up with an 
alternative which was instantaneous in 
its action. 

Our first trial was along the lines of 
fig. 2, but using a silicon diode of the 
ordinary power variety instead of the 
zener. This was not satisfactory as it 
was difficult to obtain the very small 
range across the scale, i.e., 1.9 to 2.15 
volts. 

Undaunted, we turned to a bridge, as 
shown in fig. 4. One diode was used in¬ 
itially in the arm now using two. Two 
were found necessary in order to achieve 
the required hop-off point. 

It was reasoned that with this ap¬ 
proach, circuit values could be arranged 
to give the required results. This prov¬ 
ed to be the case. The 250-ohm poten¬ 
tiometer in series was used as the mul¬ 
tiplier and so set the full scale reading. 
The other potentiometer became the 
zero set. This, as in the other units, was 
arbitrarily set at 0.1 on the scale. 



WHEN CHOOSING A SOLDERING TOOL 

/3DCOLE\ 


MAKE NO MISTAKE! 

a Constant heat tool 
of refined design, approved 
for mains voltaqe operation 

IS, 

the most efficient 

the most reliable 

the lightest 

the fastest 

the cheapest and 

the easiest tool to use 

for the construction and 

servicing of modern radio and 

electronic apparatus. 


If it is an ^DCOLP^ too ] 
it is a long life unit, developed 
for the job over a period of 15 
years and backed by a 
World-Wide reputation for 
high performance and top 
quality. 

Further information from: 

ADCOLA PRODUCTS 

PIY. LID. 

673 WHITEHORSE ROAD, 
MONT ALBERT, VIC. 88-4351 


In order to cover the necessary speci¬ 
fic gravity readings, the “zero” was set 
at 1.9 and full scale at 2.15 volts. At 
this stage it looked as though we had 
achieved our objective, but this was not 
to be. The unit was put in the oven 
and given a heat run similar to the other 


jacoby, mitchell and co. pty. ltd.. Illustrated: L64 3/16in Bit 

449 Kent St., Sydney. Tel. MA8411. Mnrlol in 1 700 Prnfprtivp 

Q land Agent: T. H. MARTIN PTY. LTD., MOaei in L./UU rrOteCTIVe 

Charlotte St., Brisbane. Tel 2- 1783. Shield fitted with ACCCS- 

W.A. Agent: C. L. SEDUNARY & CO., 

Kings Place, Perth. Tel. 21-2126. SOries. 

AND ALL PRINCIPAL RADIO PARTS SUPPLY HOUSES. 
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MASTER ELECTRICS m. ltd. 


A WHOLLY OWNED 
SUBSIDIARY OF 
MOTOR SPARES 
LTD. 


EXTRA SPECIAL! 



Elec. Phone Loud Hailer with inbuilt 
transistor amplifier. Operates on 4 
torch cells. Ideal for use on boats, 
sports grounds, etc. Supplied with 
batteries. 

A real bargain at .. .. £7/19/6. 



INTERCOM SYSTEMS 

MINI COM. 

An inexpensive talk-back system with tran¬ 
sistor amplifier built into master unit. 216 
battery supplied. Approximately 50 yards twin 
wir e with each pair of units, but you can 
operate these over approximately 1 mile of 
twin line. A buzzer system is incorporated 
to indicate a call is to be made. 

Price only £7/10/- poir 

Rapar. As above but larger model in cream 
bakelite cases. 

Price only £11/10/- pair 



fountain INTERCOM 
SYSTEMS 

These are of rugged construction in metal 
cases and can be highly recommended for use 
in factories, hotels, garages, etc., where a 
really reliable and efficient unit is required. 
The following models are available for im¬ 
mediate delivery: 

TIC2 2 Unit £12/10/0 

TIC4 4 Unit £25/16/0 

TIC7 7 Unit £34/10/0 

Dealers, please write for Trade List. 


SPECIAL NOTICE 

All parcels gent Registered Post unless other* 
wise stated. Postage or Freight most be in¬ 
cluded with order. 



1. 9V DC 4 Speed Record Player Unit. 

A product of one of the best-known Eng. 
lish manufac/irers. These units consist of 
motor with turntable, pick-up arm with 
crystal cartridge fitted with two sapphire 
styli and they have an automatic stop. These 
are worth £9/10/. 

Our Price, Only £3/10/-. 

2. 240V AC 4-speed Record Player Units. 
With pick-up arm, crystal cartridge and 2 
sapphire styli ready for assembly to your 
motor board. 

Price Only £5/19/6. 

3. 4-speed Record Changer of latest design. 

Will play up to 10 mixed recoTds. Crystal 
cartridge with 2 sapphire styli. Well-known 
English make. Brand new and boxed. 
Most attr?:tive in appearance and reliable 
in performance. 

Price £9/19/6. 

4. Stereo 4-speed Record Changer. 

(As above.) 

Price £10/19/6. 

5. Bargain in Stereo Pick-up. 

Bakelite arm with crystal cartridge and 2 
sapphire styli. 

Only 29/11. 

Please note we can supply all types of 
styli, both sapphire and diamond. Please 
write for charts and prices. 



RADIO DIRECTION 
FINDER MODEL RN381 

Ideal for small boats, etc. Operates from 
4 torch cells, which will give months of 
service. 

Three bands are provided, as follows: 

The Beacon Band—200 to 400KC (Band B) 
enables reception of Aircraft and Marine 
Beacons. 

The Broadcast Band—535 to 1605KC (Band S) 
for reception of all broadcast band stations. 
The Marine Band—2-2 to 6.5 MC (Bland M) 
reception of broadcasts from other craft 
and shore stations. 

The set uses 9 transistors, 1 diode and 
1 thermistor and has a rotary rod antenna 
for direction finding on cither beacon or 
broadcast bands. 

A telescopic aerial is provided for reception 
on Marine Band. 

By use of the efficient tuning meter in 
conjunction with sensitivity, control rotary 
antenna and compass card, it is easy to plot 
your position on a chart and the set can be 
used for homing when required. 

Also, this receiver is excellent for reproduc¬ 
tion of programs from broadcast stations for 
entertainment. 

Price is very reasonable at 59gns plus freight. 

Weight is 1 lib packed. 


SPECIALS... 

1. Dual Wave Kits with RF Stage. 

These are ideal for constructing high 
gain radio receivers. Frequencies 
covered are the broadcast band and 
the 16 to 50 metre short wave band. 
Each stage is efficiently shielded. 
Valves suitable for use with this 
Kit are—6BA6 RF and 6AN7 
Mixer or similar types. Normal 
Price is £7/10/. Special Price is 
£3/10/. 


2. Single Magnetic Earpieces. As used 
in all small transistor sets. Com¬ 
plete with cord and plug. Im¬ 
pedances 8 ohm or 16 ohm. Usual 
Price 12/6. Our Price 5/9 each. 


3. Recording Tape. Special line of im¬ 


ported recording tape of excellent 


quality at a cheap price. 

Type Size of Length of 

Price 

No. 

PL2 

Spool 

3in 

Tape 

200ft 

6/9 

AC3 

3 in 

300ft 

8/10 

PL6 

Sin 

600ft 

17/6 

AC9 

5 in 

900ft 

21/ 

PL12 

7 in 

1200ft 

25/ 

AC18 

7in 

1800ft 

39/6 

4. LSG10 

Wide 

Band Leader 

Signal 


Generator. Frequency coverage 
120KC to 260MC. Usual Price 
£16/6/3. Reduced to £13/10/. 


5. LSG11 Wide Band Leader Signal 
Generator. Frequency coverage 
120KC to 390MC. Provision for 
quartz crystal. Usual Price £18/18/. 

Reduced to £16/17/6. 


6. Dry Metal Rectifier. Ideal for AC 
Battery Portables. Contact cooled 
type 18RA-1811, 60ma half wave. 
8/6 each. Type 16K4 3/9 each. 

7. JUST LANDED—SOME MORE HIOK1 
MULTIMETERS. Model THJ30. This 
is a very reasonably priced meter suitable 
for general use by Radio Technicians, 
Garage Men and Electricians. 

Sensitivity on DC volts 4000 O.P.V. and 
on AC volts 2000 O.P.V. 

Ranges: 

AC Volts 0-10, 50, 250, 500, 1000. 

DC Volts 0-10, 50, 250, 500. 1000. 

DC Current 0-250 micro-amps lOma 
250ma, ohms 0-5000, 500,000. 

Inductance 10H to 100H. 

Capacity 250PF to .12mfd. 

Decibels. —20 to +22, +20 to +36. 
Dimension, 5 x 316 x 134 inches. 
Weight, 17oz. 

Price £3/6/3 plus 12«/a% Sales Tax, or 
£3/14/6 including Tax plus freight. 


8. SATO BEZILS.—Front loading type in 
red, green, blue or white with NP trim. 
Sundard MES tubular globes fit these 
Bezils. Price, Only 3/-, plus 1216% Sales 
Tax or 3/5, including tax. 


DIODES. All 

brand 

new and 

at the 

fol- 

lowing 

prices. 

AH 

reduced: 



OA73 

7 

0 

BA100 , 

. 15 

3 

OA74 

. . 4 

9 

BA 102 

. 25 

7 

OA7o 

. 4 

9 

BY 100 . 

. 40 

6 

OA79 

. . 5 

9 

OA210 . 

. 12 

0 

20A79 

. . 11 

6 

OA211 . 

. 31 

9 

OA80 

4 

9 

OA214 . 

. 24 

6 

OA87 

. . 4 

11 

1N1763 . 

. 12 

0 

OA85 

. . 6 

6 

1N1760 . 

. 16 

] 

OA90 

. . 16 

3 

HR25 . . 

. 8 

9 

OA91 

. . 17 

4 

GEX00 . 

. 3 

6 

OA95 

• 17 

7 





10. 815 PUSH/PULL BEAM POWER OUT¬ 
PUT RF AMPLIFIER VALVES. Can be 

used as AF power amplifier and modula¬ 
tor class AB2 and will give up to 54 
watts output. It can also be used for 
RF output. These valves are brand new 
and boxed. Sacrificed for 12/6 each. 


SEND FOR YOUR FREE TESTING EQUIPMENT CATALOGUE 


547 ELIZABETH STREET, MELBOURNE — Phone 30-0271 

BRANCHES THROUGHOUT VICTORIA AND RIVERINA. 
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CAPACITORS FOR 

STORAGE CIRCUITS 



Reproduced 
by courtesy of 


T HE late-middle-aged engineer can 
remember the capacitor he first met 
in school: a Leyden jar which had no 
purpose other than to be charged from 
a static machine and then noisily dis¬ 
charged in short circuit. 

The shape and applications of the 
capacitor have changed considerably 
since the time of these old demonstra¬ 
tions, but all of its uses have depended 
in some way upon this ability to store 
electrical energy. 

Such common applications as tuning, 
phase shifting, time delay, coupling, by¬ 
passing, and DC blocking are not directly 
concerned with energy storage, although 
their success depends upon this property 
of the capacitor. 

But other uses, increasing in number, 
are primarily concerned with energy 
storage. These include pulsing, flash 
signalling, high-speed flash photography, 
arc discharge, welding, resistance-capaci¬ 
tance interval timing, and generation of 
intense magnetic fields. 

Operation of a capacitor as an energy 
storage device is essentially the same as 
the old-time Leyden jar demonstration: 
the capacitor is first charged from a 
DC source and then is suddenly dis¬ 
charged, to deliver a large amount of 
energy for a short time to some desired 
load. The latter may be a flash lamp, 
gas tube, magnet coil, or similar device. 

Both the charge and discharge func¬ 
tions impose uncommon demands upon 
the capacitor, and these give rise to spe¬ 
cial design, ratings, and operating re¬ 
quirements. For this reason, the energy- 
storage capacitor is a distinct compo¬ 
nent. 

The first requirement is that the 
energy-storage capacitor hold an electro¬ 
static charge. The stored energy is a 
function of capacitance, voltage, and 
charge: 

(1) W = Ice 2 = rQE 

Where W is the energy in 
joules, C the capacitance in 
farads, E the potential in volts, 
and Q the charge in coulombs. 

In practice, the energy usually is ex¬ 
pressed in watt-seconds. (1 watt-second 
= I joule.) The cgs unit of energy is 
the erg. (I erg = 10— 7 Watt-seconds or 
Joules.) 

The amount of charge, as well as the 
length of time that the capacitor will 
maintain its fully charged voltage depend 
largely upon dielectric properties. The 
dielectric of the energy storage capacitor 
is selected for its corona properties, di¬ 
electric constant and stress, low leakage, 
power factor and dielectric absorption (as 
well as its cost, availability and handling 
characteristics). 

Undesired leakage of the charge, 
however, may also be due to factors 
other than those inherent in the dielec¬ 
tric, such as surface leakage between 
capacitor terminals. 

Equation (1) shows that energy is 
directly proportional to the capacitance 
and the square of the voltage. Since 
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large amounts of energy generally are 
required in energy-storage applications, 
high capacitances and voltages are 
chosen. 

The capacitance usually is in tens of 
microfarads (as in a small photoflash 
unit) but may be hundreds or thousands 
of microfarads in some instances. Banks 
of parallel-connected capacitors often 
are used to obtain the high C values. 

Thus, the experimental 100,000-joule 
capacitor bank used for plasma research 
at U.S. Army Signal Research and De¬ 
velopment Laboratory has a capacitance 
of 480/*fd. And the Zeus 20,000-volt 
capacitor bank for thermonuclear re¬ 
search at Los Alamos Scientific Labora¬ 
tory has a capacitance of 60,000A*fd 
(0.06 farad). Forty capacitors are em¬ 
ployed in the former and 4,032 in the 
latter. 

A 7,000,000-joule parallel-capacitor 
bank developed by General Electric Co. 
for Boeing Aircraft uses 2,000 6,000-volt 
capacitors to obtain 390,000/*fd (0.39 
farad) at 20,000v for a 5,000,000-ampere 
arc used to generate shock waves in an 
air tunnel. \ 

Rapid discharge is required in all 
energy storage applications. In some 
instances, the stored energy must be 
dumped into a load within a few micro¬ 
seconds or less. Since inductance leng¬ 
thens the discharge time, the internal 
inductance of the discharge circuit must 
be minimised. 



energy-storage capacitors. 

The effect of a sudden discharge in 
the RLC equivalent circuit of the energy 
storage capacitor, figure 1, is to 
produce a damped oscillation (a process 
known as “ringing”)* The rate of dis¬ 
charge, or time for the capacitor current 
to reach a peak will be a 1 cycle of the 
natural ringing frequency. 

This ringing frequency may be deter¬ 
mined from the relationship: 

(2) f = -L- 

\^) t r 6.28 V LC 4L 2 

Where f,» is in cycles per sec¬ 
ond, C in farads, L in henries 
and R in ohms. 

A high discharge current amplitude is 
also desirable. The maximum current of 
the discharge will reach a value given by: 

(3) Ipeok m 2 + L /c 

Where C is in farads, L in hen¬ 
ries, E in volts, I in amperes 
and R in ohms. 


The Aerorox Corporation 



Since the internal resistance and in¬ 
ductance of the capacitor and the re¬ 
sistance of the discharge circuit are 
usually very low, equations (2) and (3), 
respectively, reduce to the following 
approximations for practical purposes: 

2A) fR * -6.2 8 VXC 

3a) I,,., - E ^fcn^ 

Discharge current demands vary with 
application. In stroboscope, photo¬ 
flash and signal light service, the dis¬ 
charge current need only attain a peak 
value of several hundred amperes to 
obtain the light required. 

In the plasma research bank men¬ 
tioned above, however, the discharge 
current is 8 million amperes; in the 
Zeus bank, it is 40 million amperes; 
and in the Boeing bank, it is 5 million 
amperes. As Buser and Wolfert point 
out, the quality of a capacitor bank is 
characterised by its stored energy, its 
ringing frequency and the maximum 
available current.* 

The usual attention to the details of 
temperature- and voltage-stability of 
characteristics, of minimising of the in¬ 
ductive and the resistive parameters in 
design and manufacture, and of special 
attention to the problems created by 
the high physical stresses peculiar to 
this application, assures a capacitor that 
fulfils the demands of energy-storage 
applications: high current and rapid dis¬ 
charge. 

Figure 1 shows the equivalent circuit 
of the energy-storage capacitor. In this 
diagram, C represents the capacitance, 
L the inductance, Rp the equivalent 
parallel resistance (leakage), and Rs the 
equivalent series resistance (dielectric 
losses). The inductance is inherent in 
structural components, such as leads, 
terminals, tabs and plates. 

Electrolytic capacitors often are used 
for energy storage in small-sized, light¬ 
weight portable equipment, in order to 
obtain the highest capacitance per unit 
volume. In such capacitors, resistance 
Rp is kept as low as practicable for 
the electrolytic dielectric. 

In energy-storage applications, the 
capacitor is charged either from batteries 
(directly or from a battery-operated 
high-voltage DC supply using a vibra¬ 
tor or tube—or transistor-type oscilla¬ 
tor) or from a line-operated rectifier- 
type power supply. Then it is dis¬ 
charged through the load. 

During the discharge interval, the 
capacitor is usually connected to the load 
by direct switching, when the current 
can be handled by contacts, or through 
thyratron or ignitron switching tubes 
when the current is very high. The fol¬ 
lowing paragraphs briefly describe some 
of the applications. 

Flash Photography. Photoflash units 
are available in both stationary and port- 
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NEW HEATHKIT TRANSISTOR CHECKER KIT (IMO) 

Also serves as a handy continuity tester—just the thing for carrying with you on service 
calls or for use in the shop. Its small compact size fits easily into tool case, glove com¬ 
partment, etc., and is self-protecting with its extended-edge case. Removable test leads 
are provided for checking transistors which may not be brought to the tester socket. The 
versatile switching system used in the IT-10 checks transistors as to PNP or NPN types 
and eliminates need for changing test leads for diode testing. Easily assembled. Powered 
by 2—1.5V “C” flashlight cells. Dimensions: 3 l-8in H. x 3 l-8in W. x 3^in D. 

PRICE: £7/2/. 


HEATHKIT TV ALIGNMENT GENERATOR KIT (TS-4AE) 

Oscillator covers 3.6 me to 220 me entirely on fundamentals—-complete TV coverage. 
Centre-sweep circuits swings up to 20 me each side of centre, depending on frequency 
Maximum RF output well over .1 volt. All-electronic sweep — no moving parts or 
mechancial vibration. Built-in crystal marker oscillator and variable marker oscillator. 
5.5 me crystal supplied with kit. Input 240V AC 50 cycles, 50 watts. Weight 161b. 

PRICE: £57/12/- 


Extra features for extra performance In this new 

HEATHKIT CONDENSER CHECKER KIT (IT-1 IE) 

Feature and performance unheard of in this price range! Tests condensers of all types for value, I 
leakage, shorts and power factor. Measures resistances from 5 ohms to 50 megohms. Capacity 
measurements in 4 ranges from 10 mmf to 1000 mfd. Direct reading scales—onj involved calcula¬ 
tions! 16 switch-selected, leakage testing voltages! Comparator circuit to measure “L”, “C” or “R”, 
using an external standard. Measures capacity and resistance using internal standards. Calibrated 
power factor control “eye" tube indicator. 240 V 50 cps operation. 

PRICE: £33/19/-! 


ADELAIDE 204 Flinders Street. WITH. 

BRISBANE 13 Chester St. # Fortitude Volley. 

51-5121 

MELBOURNE 359 Lonsdale Street. 67-8351. 

R5RTH Tough Instrument Service Co., 

993 Hoy Street. 21-2940. 
(Prices slightly higher In W.A.). 
SYDNEY _ 307 Kent Street. 29-1111. 


Extra duty 5in wide band 

HEATHKIT OSCILLOSCOPE-10-12E 

Fulfills practically every lab. or service 
need! From 10 cps to cover 500 kc 
with Heath’s patented sweep circuit. Two 
extra preset sweep positions (30 cps and 
7,875 cps) provided for those who use 
the same frequencies repeatedly. Other 
features include push-pull output, posi¬ 
tive trace position controls, peak-to- 
peak calibration reference, 3-step freq. 
comp, vertical input, auto sync, circuit, 
240V, 50 cps power supply. 

PRICE: £81/7/- 


New King Size VTVM for fast, easy reading 

HEATHKIT VACUUM TUBE 
VOLTMETER (IM32-E) 

All you could ask for in a service bench 
VTVM and more! Even better than the 
famous V-7A! Large 6in 20o ua pane! 
meter with multi-colouTed scalp* and high 
contrast panel screening. Meter scales DC 
and AC (RMS) from 0 to 1.5 to 30,000 
volts full scale with accessory probe (1.5 
and 5 V AC ranges read on separate 
scales.) Broad freq. response and DB 
scale with 10 db steps between ranges for 
relative AC voltage measurments. Many 
other unique features. 240 V 50 cps. oper¬ 


ation. 


PRICE: £35/9/- 


WFS EASY PAYMENTS PLAN brings you ALL the Heathkits you want right away! Only ONE small 
down payment for your first Heathkit — NO FURTHER DOWN PAYMENTS for additional Heathkits 
when your total of monthly repayments covers deposits on new purchases! Mail orders delivered FREE 
in metropolitan areas. Free catalogue on request at your nearest WF Heathkit Centre. 


(wf) WARBURTON FRANKI 
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able models. A stationary unit may be 
operated from the power line, whereas 
a portable one has a self-contained bat¬ 
tery which powers a transformer- 
rectifier-type high-voltage DC supply 
operated from a vibrator or an oscilla¬ 
tor (tube- or transistor-type). 

In the photoflash unit, the high- 
capacitance storage capacitor is dis¬ 
charged through a gas-filled flash tube 
to give a short flash of intense light. 
Depending upon type, the flash tube re¬ 
quires a voltage between 120 and 4,000 
volts and has a power rating between 
100 and 5,000 watt-seconds. 

Photo-flash units are widely used in 
conventional photography and in such 
industrial applications as the freezing of 
motion for photographic observation of 
machinery in motion. 

Spark Gap Operation. The spark gap, 
as a source of short-interval light, is 
useful in photographically recording 
hypervelocity phenomena, in connection 
with the high-speed industrial camera. 

In this application, the energy-storage 
capacitor is charged to high voltage 
(several tens of kilovolts) and discharg¬ 
ed through the gap to give a single, 
intense spark. High-intensity light 
pulses of 0.3 microsecond duration, at 
2 to 20 joules, have been reported. 

Flasher Signalling. In flasher signal¬ 
ling circuits, the capacitor is repetitively 
charged and discharged. The discharge 
fires a gas-filled lamp or tube, which 
gives regular flashes of strong light. 

Applications of flash signalling in¬ 
clude beacons and warning lights for 
highway, marine and airport safety, traf¬ 
fic regulation and hazard marking. 

Welding. This is a relatively low-volt- 
age, high-current application. The 
capacitor is discharged through the 
metal bodies which are to be fastened 
together. The weld is made at the 
interface by the heavy, instantaneous 
discharge current. 

Capacitor-discharge welding is valued 
in work with wires, foils and other light 
metallic bodies. 

Magnet Charging. In this application, 
tbs heavy, momentary discharge current 
of an energy-storage capacitor is passed 
through a coil of wire surrounding the 
body to be magnetised. The intense 
magnetic field produced by this current 
permanently magnetises the body. 

This technique is used both in the 
production of magnets and in the re¬ 
vitalisation of old magnets. It permits 
recharging a .meter magnet without re¬ 
moving the latter from the instrument. 

Wire Explosion. In tests involving the 
exploding of wires, the required destruc¬ 
tive current is obtained from the fast 
discharge of any energy-storage capaci¬ 
tor. 

Summary: In general, energy-storage 
capacitors differ from conventional 
capacitors in that they are designed for 
short-term application of voltage, very 
high discharge currents (sometimes in ex¬ 
cess of 20,000 amperes per mfd.), low 
internal inductance and, in the larger 
sizes, in heavier cases to withstand the 
forces developed during discharge. 

The application of energy-storage 
capacitors requires a careful analysis of 
the application and generally requires 
special capacitors for each job. 

*R. Buser and P. Wolfert, “Experimental 

100,000 Joule Capacitor Bank for 

Plasma Research,” “Electronics,” Aug¬ 
ust 5, 1960, p. 58. 
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A READER BUILT IT! 


TRANSISTOR AMPLIFIER 
IN 



KEY-SWITCH 
POSITIONS 
(BOTH UNITS) 

1— UP “MONITOR* 

2— NORMAL 
“LISTEN” 

3— DOWN “TALK” 


Just recently, we received a letter from Mr. G. D. Mayman, of 4 Hope St., 
Dover Gardens, South Australia, explaining that he had built the Two-Unit 
Transistor Monitor-Intercom, and was very pleased with the results. By 
making certain modifications to the switching, Mr. Mayman was able to 
arrange for "monitor" positions on both units. 

M R MAYMAN goes on to describe A point worth noting is the fact 
the functioning of his unit, along that we were not able to fit a P.M.G 


with other details: 

“The speakers are both normally con¬ 
nected to the output of the amplifier. 
When either “press-to-talk” switch is 
operated, the speaker in that unit is con¬ 
nected to the input of the amplifier, 
allowing the caller to be heard from 
the other unit. 

“When the switch on one unit is 
operated to the ‘monitor’ position, the 
speaker in that unit is connected, via the 
‘press-to-talk’ switch in the other unit, 
to the input of the amplifier. Operating 
the ‘press-to-talk’ switch in the second 


type switch in the original, as it inter¬ 
fered with the battery space. 

In the circuit submitted, there is no 
provision for battery switching. Due to 
the possibility that such a versatile unit 
may be in use almost continuously, this 
facility may not be considered necessary. 
However, it is felt that a simple switch 
could be provided by the constructor, 
even if it is only used to switch off at 
night or other prolonged periods when 
the unit is not required. 


A reader from Merrylands, N.S.W., 

unit, changes the position of the speakers *’ emin ^ s , us ' n these days of nunia- 
in the circuit, allowing one to speak ture equipment, the most handy tools are 


back to the first unit. 

“Due to the number of switch con¬ 
tacts involved, I had to use P.M.G. type 
key-switches and I was fortunate enough 
to obtain a pair from one of the dis¬ 
posals houses, with four change-over sets 
in one direction and two in the other 
direction. 

“The switches I bought were of the 
non-locking variety but a bit of ‘fiddling* 
made them lock on one side. This side 
was arranged for the ‘monitor’ position. 

“The whole system was made to oper¬ 
ate in the balanced type of circuit. In 
other words, both legs were switched. 
To avoid coupling from input to output, 
all the wiring was left un-earthed. This 
meant that the feedback had to be 
omitted but the gain was not excessive 
and the whole system remained perfectly 
stable.” 

EDITORIAL NOTE: It appears that 
this switching method could be adopted 
by others who wish to have the moni¬ 
toring facility at both ends of the system. 
It is obvious, however, that this “extra,” 
as it were, is available if we are pre¬ 
pared to cope with the attendant pro¬ 
blems. 

Provided an eight-way cable and the 
key switches are no obstacle, the modi¬ 
fication may be achieved quite readily. 


not necessarily traditional pliers, etc., but 
tweezers, clamps and other items found 
in a doctor’s surgery. Nor is there any¬ 
thing quite equal to a dental mirror when 
it comes to seeing behind inaccessible 
components! 


MICROPHONES & ACCESSORIES 




Type R474 
£29/7/1 


Studio type. 4 
cell omnidirec¬ 
tional. 

Technical pamph¬ 
lets will be mail¬ 
ed on request. 


(HANDLERS PTY. LTD. 

Albert and Charlotte Sts., Brisbane, 
and leading wholesalers. 
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SOUTH AUSTRALIA QUEENSLAND WESTERN AUSTRALIA 
90 Grote Street, 50-54 Little Edward St., 68a Railway Parade. 
Adelaide, 51 5295-6-7*8 Springhtll, 2 0271 West Perth, 28 3111 


NEW SOUTH WALES 
121 Crown Street, 
East Sydney, 35 5041 


VICTORIA 

139-143 Bouverie Street 
Carlton, 34 4161 


New to Australia! 


for Hams 
and Professionals 

PRICE £76-5-0 


During independent tests by an approved authority, receiver returned performances better than specifications indicated 
by manufacturers. Designed and engineered to meet the exact requirements of hams everywhere, the E.I.L. Ham 
Communication Receiver is the result of intensive research to provide a unit that will reliably and efficiently match 
up to the specifications of both amateur and professional operators. Available with Broadcast Band or without. 

FEATURES 


SPECIFICATIONS 

Frequency Range: 

Band Spread: (Ham 


Sensitivity: 

Selectivity: 

Output Power: 

Power Consumption: 
Tubes Used: 


Speaker to be Used: 


Dimensions: 

Weight: 

Auxiliary Circuit: 


3.5- 7.3 MC 
7.0-14.5 MC 
14.0-30.0 MC 
Band Directly Read) 

3.5 MC 80 M. ( 3.5-3.75 MC) 

7.0 MC 40 M. ( 7.0-7.14 MC) 

14.0 MC 20 M. (14.0-15.2 MC) 

21.0 MC 15 M. (21.0-21.9 MC) 

28.0 MC 10 M. (28.0-30.2 MC) 

3uV (Input at 10 MC, SIN/2odb) 

60db with 7-0-7 KC detuning 
1.5 Watt 
50 VA 

6BA6 for R.F. Amplifier 
6BE6 for Mixer 
6BA6 for Local Oscillator 
6BA6 x 2 for I.F. Amplifier 
6AL5 for Detector & ANL 
12AT7 for A.F. Amplifier, B.F.0. & 
“S" Meter 

6AR5 for Power Amplifier 
5Y3 for Rectifier 
Permanent type dynamic speaker 
(v.c. 4 or 9 ohms) without 
Output Transformer 
Width 420 mm, Height 215 mm, 
Length 270 mm 
10.2 kg 

★ Band spread 

★ BF0 pitch control (Beat frequency 
oscillator for CW & SSB) 

★ ANL (Automatic Noise Control) 

★ AVC-MVC (Automatic-Manual 
Volume Control) 


1 . 


Selectivity is decided by I.F. circuit. In this equipment, 
a concentrical type filter is used in I.F. circuit for 
excellent selectivity. 

From 3.5 MC to 30 MC are continuously receivable. 
Especially ham bands are spread and are read direct just 
by setting the main dial at the lowest edge of the ham 
bands. 

3. Easy selection of frequency by means of a large flywheel 
and a dial construction of non-back rush. 

Orte R.F. stage and two I.F. stages ensure high sensitivity 
and selectivity. 

Stable operation is maintained by adopting a single 
bridge circuit and a vertical type meter of medium size 
in S-meter circuit. 

In reception of CW, SSB, etc., BF0 works solely for stable 
reception at high selectivity. 

7. For eliminating external noises, a formal, ANL circuit is 
provided for A.F. reception without distortion. 

8. Stand-by circuit iFinstalled enabling coupling work with 
a transmitter. Also, by using a special circuit, it is used, 
in case of transmission, as a monitor of telecommunica¬ 
tion and modulation degree. 

9. For higher selectivity, Q 5er is connected for further 
facilitation. 


2 . 


4. 


5. 


6 . 


ALSO 

4 BAND. ALL 

WAVE RECEIVER 

Range of Receiver Frequencies 

Band Spread: 3.5 M.C. Band 

a.l. 3.5-3.7 M.C. 

21 M.C. Band d. 21.0-21.5 M.C. 

Main Tuner: Band 1. 0.55-1.6 M.C. 


a.2. 3.7-3.95 M.C. 

28 M.C. Band e. 23.0-30.2 M.C. 

Band 2. 1.6-4.8 M.C. 

7 M.C. Band 

b.l. 7.0-7.16 M.C. 

Selectivity: —60 db at ± K.C. detuning 

Band 3. 4.8 M.C.-14.5 M.C. 


b.2. 7.16-7.33 M.C. 

Sensitivity: (S/N 20 db @ 10 M.C.) 

Band 4. 10.5 M.C.-30 M.C. 

14 M.C. Band 

c. 14.0-14.4 M.C. 



Avnilnhle imm vnur usual Wholesaler or from the Sole Australian Distributors 
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FROM THE SERVICEMAN WHO TELLS 


SYMPTOMS—GENUINE AND FALSE 

How often have you followed up an apparently obvious symptom, 
only to find yourself on a completely false trail? Or assumed, from 
its apparent behaviour, that a certain component could not possibly be 
at fault, only to be proved wrong in the end? Just how easily this can 
happen is emphasised most strikingly by two stories I have to tell this 
month. Both involve the long arm of coincidence. 


T HE first story concerns the attempts 
of a well-meaning amateur service¬ 
man to repair a neighbour’s TV set, and 
the almost disastrous and — in retro¬ 
spect—amusing results which ensued. 

Our would-be serviceman was essen¬ 
tially an experimenter. He had some 
knowledge of radio, and some experi¬ 
ence in keeping friend’s and relative’s 
radio and TV sets in order. Even so, I 
suspect that, in regard to the latter at 
least, this was confined to diagnosing 
and replacing faulty valves. However, 
in fairness to him, it did appear that 
he had undertaken the job as a favour 
to his friend, rather than from any other 
motive. 

The story started when his neighbour’s 
TV set suddenly went kaput. The owner 
(as nearly as I could discover) sought 
the aid of first one, and then another, 
part-time serviceman whom he happened 
to know. Both, for reasons at which I 
can only guess, declared the set to be 
not worth fixing. 

Just why they adopted this attitude I 
can’t be sure, but my guess is there 
were three factors. (1) The set was a 
transformerless type, and not everybody 
likes transformerless sets. (2) The fault 
was a burnt-out line output transformer, 
resulting in a lot of mess in the EHT 
cage, even though most of this was only 
skin deep. (3) The set was a discontinued 
brand and they anticipated difficulty in 
obtaining a replacement transformer. 

POOR EXCUSES 

These, of course, were not valid 
reasons for condemning the set, and any 
real serviceman worthy of the name 
would have regarded the job as routine. 
Unfortunately the owner took his two 
advisers at their face value and was 
seriously considering a trade-in proposi¬ 
tion-even though- he could not really 
afford such a transaction at the time— 
when our amateur serviceman came on 
the scene. 

And. lacking in experience though he 
was, he at least assessed the situation 
rather more realistically. He concluded 
that the damage in the cage was not 
really as bad as it looked, and also 
managed to track down a replacement 
transformer being manufactured by an¬ 
other firm. Finally, while being fully 
aware of the problems associated with a 
transformerless chassis, he undertook to 
fit a new transformer for his friend. 

Unfortunately, having fitted it. the set 
still refused to work. His confidence 
badly shaken, he began to wonder 
whether the original diagnosis, for some 
reason too subtle for him to appreciate, 
was more accurate than it appeared. 
Anyway, after one or two futile at¬ 


tempts to get things going, he called in 
Yours Truly and confessed the whole 
sad story. 

An examination of the chassis showed 
that he had made quite a good job of 
repairing the cage, at least in the physi¬ 
cal sense. He had cleaned up the grime 
left over from the fireworks, fitted the 
new transformer and wired it neatly into 
the circuit. There was also evidence, 
mainly in the form of a neon indicator 
type screwdriver, that he was aware of 
the need to check the polarity of the 
supply as fed to the receiver. 

In fact, he commented on this situa¬ 
tion, mainly to point out that he was 
puzzled by an apparent inconsistency in 
the polarity of the mains, even though 
he appreciated that this was most un¬ 
likely. Nevertheless, it seemed to him 
that whereas on one occasion he would 
check the chassis and find it dead, on 


another it would be alive, even though 
he was working from the same power 
point. 

The reason for this was immediately 
evident. To provide a second outlet 
someone had fitted the power point with 
a two-way adaptor; one of the type in 
which opposite outlets transpose the 
active and neutral connections. Not 
realising this, he had not always replaced 
the receiver plug in the same side of 
the adaptor. 

That point disposed of, I took a more 
careful look at the cage. The first point 
which struck me was the disposition of 
the two valve top cap connections, one 
to the damper diode and one to the 
line output valve. Although similar in 
most respects they differ in that the line 
output valve connection has a small sup¬ 
pressor choke included in the lead. 

It took only a moment to confirm 
that these were transposed with respect 
to the respective top caps, but a little 
longer to ascertain whether the leads 
were correctly wired to the rest of the 
circuit. In fact, they did connect the 
right terminals to the right top caps— 
but via the wrong leads. Thus, although 
the damper diode top cap went to the 
right part of the circuit, it went via the 
suppressor choke intended for the line 
output valve. A few moments with the 
soldering iron fixed this mistake. 
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HERE IT IS—the 1963 catalog of 
Lafayette Radio Electronics Corpora¬ 
tion of U.S.A. packed with 1000’s of 
interesting items for the amateur, hi-fi 
enthusiast, experimenter, technician, 
hobbyist, engineer, student, service¬ 
man . . . includes many exclusive 
LAFAYETTE lines . . . fully illus¬ 
trated. 


LAFAYETTE 


ELECTRONICS 


1963 

Catalog No. 630 

Every item in this catalog is available, 
many from stock, others for prompt ship¬ 
ment from the U.S.A. Explanatory memor¬ 
andum furnished with catalog. 

The small charge for the catalog is to 
cover import duty, postage, etc., and will 
be refunded with an order for £ 10 or 
more. 


SEND FOR YOUR COPY TODAY! USE COUPON BELOW OR WRITE. 

r ...-.. 1 

LAFAYETTE ELECTRONICS division of Electron Tube Distributors Pty. Ltd. 

3A, WELLINGTON STREET, PRAHRAN, S.I., VICTORIA 

Send GIANT 3SBPage 1963 catalog No. 630. I enclose 12/6 by Cheq./M.O./ 
P.N. I understand 12/6 will be refunded with my first order for £10. 

NAME .....*.. 


ADDRESS.. 


STATE ...... R/33 
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Prompt 

Personalised 

RADIO 

MAIL ORDER 
SERVICE 


Huge Stocks to draw upon 


ONE OF SYDNEY'S OLDEST 
RADIO FIRMS 
Est. 1922 


NO SHOP RENT 
NO HUGE OVERHEAD 


MAIL ORDERS ONLY 
ALL RADIO PARTS 
RADIO BOOKS 


TEST EQUIPMENT, ETC. ETC. 


Complete up to date 
Price List almost ready 

PRICES 

RUBIO 

Late of Angel Place 

BOX 12(2 GPO, SYDNEY 


Serviceman - Cont. 

Inspired by this mix-up I made a care¬ 
ful check of the other connections. Sure 
enough* I found another mistake in 
those to the transformer. This had come 
about because the replacement unit dif¬ 
fered physically from the one it re¬ 
placed. While the makers had supplied 
a clear wiring diagram, our friend had 
become confused by trying to satisfy 
both the old and new terminal arrange¬ 
ment. 

The net result of this confusion was 
that two transformer terminals had been 
wired to the same point, effectively short¬ 
ing out that section of the winding. This 
happened to be the section normally 
connected across the damper diode, but 
I doubt whether the makers intended 
the system to be as severely damped as 
all thatl 

SETTING CLOSER 

Having fixed that fault, and being un¬ 
able to see anything else wrong, I switch¬ 
ed on hopefully. As the set warmed up 
I became aware that things were more 
nearly normal. There was a typical 
whistle from the transformer and the 
neon lamp glowed encouragingly when 
held near the plate of the 1S2 EHT 
rectifier. The only snag was, there was 
still no picture, or even a raster. 

A quick check with the neon lamp 
suggested that there was still no EHT. 
Almost automatically, I glanced at the 
EHT rectifier again, to check that the 
filament was alight. Noting the healthy 
bright glow I was reassured but, had I 
been a little more observant, I might 
have realised that the glow was a per¬ 
haps a little brighter than normal. How¬ 
ever, for the moment, I took it for 
granted that all was well. 

Unplugging the power lead, I slipped 
the EHT lead out of the Ultor connec¬ 
tion and carefully draped it near the 
chassis so that it should spit across if 
there was any reasonable voltage. Then 
I plugged into the power again and 
stood clear. The set warmed up and 
behaved exactly as before, but there was 
no sign of any spark. Even when I edged 
the clip closer to the chassis with a 
screwdriver, there was not a glimmer 
of EHT. 

CLOSER CHECK 

I looked at the rectifier again. Yes, 
it was alight all right but, with AC be¬ 
ing applied to the rectifier and no DC 
coming out, there had to be something 
wrong. Remembering the previous mis¬ 
takes I set about checking the rectifier 
connections. 

I wasn't really surprised when I found 
a mistake, but I was surprised at the 
form it took. If our would-be service¬ 
man had deliberately set out to produce 
a confusing situation, I seriously doubt 
whether he could have done better. 

The trouble was in the heater connec¬ 
tions, One lead was connected to a heater 
pin in the proper manner, but the other 
was connected to an “IC” (internal con¬ 
nection) pin. 

Then how come the filament was 
alight? 

Answer: It wasn’t. The two connec¬ 
tions which had been used were joined 
together inside the envelope, at the bot¬ 
tom of the element structure. They form¬ 
ed a loop, perhaps half an inch long, and 
it was this that was glowing in place of 
the real filament. 

It would be hard to imagine a more 


coincidental or freakish set of circum¬ 
stances. Not only had a wiring mistake 
been made, but by sheer chance, it was 
of such a nature as to create what was 
virtually a ‘ false filament.” Then, to cap 
it all, the line output transformer was 
able to supply enough power to heat it. 

If there is any moral in this incident, 
it is best summed up by the old adage: 
In electronics never take anything for 
granted; check it and be sure. (I must 
remember that next time!) 

As far as the set in question was 
concerned, this was the final correction 
necessary to get it going, to the undis¬ 
guised relief of the amateur serviceman. 
I imagine that, by the time he had paid 
my fee and supplied the replacement 
transformer, there would be little chance 
of him making much profit on the deal 
if he kept his charge to the customer 
at a reasonable figure. 

However, I doubt whether this would 
worry him. I think he was happy 
enough to get out of a tricky technical 
situation and break even. His time and 
worry would have to be written off to 
experience. 

My second story provides quite a 
change of subject, but again emphasises 
how easy it is to be misled. It is a story 
about a communications receiver, as re¬ 
lated to me by my amateur friend. 

Confession is good for the soul, they 
say, and my friend’s story was somewhat 
in the nature of a confession. It wasn’t 
so much what he had done that made 
him feel guilty, but the fact that he had 
been caught by what turned out to be 
quite a trivial fault—or, at any rate, 
trivial after it had been found! 

PRIDE AND JOY 

The story concerned a “new” com¬ 
munications receiver which he had re¬ 
cently acquired through a disposals 
source. It was of reasonably modern 
design, with many features and refine¬ 
ments, and he felt confident that this 
could be the end of his receiver worries 
for a long time to come. Of course, it 
would need a few modifications. 

But even as it was, he was well 
pleased with the set. Sensitivity was par¬ 
ticularly good, being down in the .5 
microvolt region, while selectivity, 
image rejection, etc., were all of a high 
order. This, he felt, was “it.” 

After some weeks of using it “as was” 
he decided to make one of the major 
alterations he had planned; the fitting 
of a mechanical filter to the IF channel 
with the idea of providing an even 
better and more nearly optimum re¬ 
sponse curve. 

This involved quite a lot one way and 
another, including the purely physical 
problem of accommodating it, the fact 
that the IF in the receiver was 465 Kc 
and the filter 455 Kc, and the need to 
offset a loss of some 20db introduced 
by the filter. 

The physical problem was overcome 
without too much bother, while the dif¬ 
ference in frequencies was overcome in 
the only practical way; by re-setting the 
IF channel to 455 Kc. The loss in the 
filter was rather more complex, but he 
tackled this by substituting a modern 
high gain miniature valve for the 
original 6U7. In doing so he was well 
aware that the higher gain in one sta?e 
might present problems, but he crossed 
his fingers and hoped for the best. 

Unfortunately, his worst fears were 
realised. When tested, the higher gain 
stage “took off” quite violently when- 

(Continued on page 67) 
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A. Battery Selection Guide 


MALLORY BATTERIES FOR WATCHES AND CLOCKS 


(lift out 9 reverse and file for future reference) 


Mallory now offers a complete range of batteries especially designed for optimum 
service life in the new electronic watches and clocks now on the market. These batteries 


were developed, and field tested in conjunction with the major watch and clock 
producers, to provide long trouble-free service. They are leakproof and shockproof, 
with long shelf life, and a general durability essential for high craftsmanship time¬ 
pieces. 


Type 

Nominal 

Capacity 

Nominal 

Nominal 

Cross Reference To 


Number 

Voltage 

M.A.H. 

Diameter 

Height 

Other Types in Use 





ins. 

mm. 

ins. 

mm. 

Mallory (US) 

Lee lane he (Sw) 










Eveready (US) 

<0 

W-l 

1.35 

35 

.310 

7.87 

.140 

3.56 

W-l 



W-2 

1.35 

75 

.455 

11.56 

.135 

3.43 

W-2 

- 


W-3 

1.35 

160 

.455 

11.56 

.210 

5.33 

W-3 

1 

WATCH CELLS ■ 

W-4 

1.35 

100 

.455 

11.56 

.135 

3.43 

W-4 



WD-2 

1.40 

60 

.450 

11.43 

.130 

3.30 

WD-2 

NC -201 


WD-4 

1.40 

130 

.593 

15.07 

.154 

3.90 

WD-4 

15P3.5 


WD-5 

1.40 

230 

1.003 

25.48 

.110 

2.79 

WD-5 

- 





ins. 

mm. 

ins. 

mm. 

Mallory (US) 

Eveready (US) 


ZM-1 

1.35 

1000 

.620 

15.75 

.645 

16.38 

RM-1 

E-l 


ZM-9 

1.35 

2400 

.540 

13.72 

' 1.950 

49.51 

ZM-9 

E-9 


ZM-12 

1.35 

3600 

.630 

16.01 

1.950 

49.51 

RM-12 

E-12 


ZM-42 

1.35 

14000 

1.250 

31.75 

2.375 

60.32 

RM-42 

E-42 

CLOCK BATTERIES 

ZM-401 

1.35 

800 

.460 

11.68 

1.120 

28.44 

RM-401 

E—401 


ZM-450 

1.35 

350 

.450 

11.43 

.565 

14.35 

RM-450 

E-450 


ZM-625 

1.35 

350 

.610 

15.50 

.233 

5.92 

RM-625 

E-625 


ZM-640 

1.35 

500 

.620 

15.75 

.435 

11.05 

RM-640 

E-640 




MALLORY BATTERIES FOR INDUSTRIAL POWER SUPPLIES 


Type 

Nominal 

Nominal 

Nominal 

Volume 

Weight 

Capacity 

t Maximum 

Number 

Voltage 

Diameter ins. 

Height ins. 

Cu. Irts. 

ozs. 

M.A.H. 

M.A. Drain 

RM-1R 

1.35 

.620 

.650 

.20 

.43 

1000 

100 

RM-3R 

1.35 

.980 

.650 

.50 

.93 

2200 

60 

RM-4R 

1.35 

1.190 

.650 

.74 

1.65 

3400 

80 

RM-12R 

1.35 

.620 

1.950 

.60 

1.60 

3600 

250 

RM-42R 

1.35 

1.190 

2.375 

2.90 

5.85 

14000 

1000 

RM-400R 

1.35 

.455 

.125 

.02 

.04 

75 

10 

RM-401R 

1.35 

.455 

1.130 

.22 

.40 

800 

80 

RM-450R 

1.35 

.455 

.560 

.09 

.18 

350 

40 

RM-502R 

1.35 

.530 

1.950 

.44 

1.09 

2400 

200 E 

RM-625R 

1.35 

.610 

.233 

.07 

.14 

250 

20 

RM-630R 

1.35 

.610 

.233 

.07 

.17 

300 

20 

RM-640R 

1.35 

.620 

.430 

.13 

.28 

500 

50 

TR-112R 

2.7 

.655 

.600 

.20 

.30 

250 

20 

TR-113R 

4.0 

.655 

.835 

.28 

.44 

250 

20 

TR-I14R 

5.4 

.655 

1.065 

.35 

.59 

250 

20 

TR-115R 

6.75 

.655 

1.295 

.44 

.73 

250 

20 

TR-132R 

2.7 

.655 

1.312 

.43 

.90 

1000 

100 

TR-133R 

4.0 

.655 

1.960 

.65 

i .4o 

1000 

100 

TR-134R 

5.4 

.655 

2.600 

.80 

1.90 

1000 

100 

TR-135R 

6.75 

.655 

3.275 

1.08 

2.40 

1000 

100 

TR-136R 

8.0 

.655 

3.925 

1.29 

2.90 

1000 

100 

TR-137R 

9.45 

.655 

4.575 

1.40 

3.34 

1000 

100 

TR-145R 

6.75 

.655 

1.185 

.45 

.78 

250 

20 

TR-152R 

2.7 

.477 

1.125 

.19 

.42 

350 

40 C 

TR-I53R 

4.0 

.477 

1.693 

.22 

.60 

350 

40 

TR-162R 

2.7 

.655 

.872 

.28 

.5* 

500 

50 

TR-I63R 

4.0 

.655 

1.312 

.44 

.$7 

500 

50 

TR-I64R 

5.4 

.655 

1.767 

.58 

1.16 

500 

50 

TR-I65R 

6.75 

.655 

2.215 

.73 

1.45 

500 

50 

TR-232R 

2.7 

1.025 

1.320 

1.10 

2.16 

2200 

60 

TR-233R 

4.0 

1.025 

1.970 

1.60 

3.15 

2200 

60 

TR-234R 

5.4 

1.025 

2.625 

2.10 

4.18 

2200 

60 

RM-1438R 

1.35 

1.450 

.375 

.43 

1.43 

2700 

50 

RM-1450R 

1.35 

1.450 

.500 

.50 

1.85 

4500 

100 1 



UNIT CELLS 


MULTl-CELI BATTERIES 


LOW.TEMPERATURE CELLS 


NOTE: *Standard Battery stacks or packs can be made from combinations of unit cell types shown in various dimensions, 
capacities, and voltages, to meet design requirements for special low tension or high tension power supplies. 
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CHARACTERISTIC ADVANTAGES 

Outstanding performance is obtained from Mallory mercury cells and batteries. Clearly, the advantages 
of using this energy source can be shown in analysis of basic battery characteristics. 


The low internal resistance of Mallory mercury 
batteries provides a relatively steady voltage or cur¬ 
rent discharge. Uniform power output is continuous 
throughout the life of the battery. 

RESISTANT TO HUMIDITY & CORROSIVE CONDITIONS 

Construction provides greater resistance to extreme 
environmental conditions. Double jackets of nickel- 
plated steel provide cell protection while stacks and 
packs are further insulated with corrosion-resistant 
plastic or wax-impregnated cases. 

PERFORMANCE AT EXTREME PRESSURES 

High vacuum or pressures of 5,000 psi have no 
detectable effect on Mallory mercury batteries. 




ECONOMICAL OPERATION 

Even with all the extras offered by Mallory mercury 
batteries, the operating cost is only a fraction of a 
penny per hour. 

LONG SHELF LIFE 

The extremely low deterioration rate of Mallory 
mercury batteries even under adverse storage con¬ 
ditions assures long shelf life. 


HIGH ^ _ 

ELECTRICAL CHARACTERISTICS ARE CARE¬ 
FULLY CHECKED prior to shipping individual cells 
or batteries. 


MallorY 


For additional technical information contact 

MALLORY BATTERIES (AUSTRALASIA) PTY. LIMITED 

Christina Rd. and Birmingham Ave., Villawood, N.S.W. UB0133 


RM CELL EMF AND CAPACITY VS. STORAGE TIME RM CELL LOAD VOLTAGE VS. TIME AT CONSTANT LOAD 



S 0 1 2 34 56 78 9 10 11 12 

STORACE TIME IN MONTHS 
MEAN DATA TAKEN AT END OF EACH PERIOD 
REPRESENTATIVE OF RM SYSTEM 

64 



LOAD VOLTACE VS. HOURS LIFE TO 0 90 VOLTS 
DRAIN: 1m«. LOAD: 1,350 OHMS AT 70 F. 

INSET: TYPICAL VOLTACE REGULATION OF RM SYSTEM 
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MallorY 



MOST POWERFUL NAME 
IN BATTERIES 


Presenting a Complete Range 
of Long-Life Miniature Batteries 
for . . . 

transistor radios and electronic 
equipment 


electronic watches and clocks 


photographic equipment 


industrial batter y p o w e r 
supplies 


lighting , toys and hobbies 


Also marketed by Union Carbide Australia limited, Consumer Products Division 
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Specifications 


MALLORY BATTERIES FOR PHOTOGRAPHIC EQUIPMENT 



Types listed below cover the current Mallory range of battery 
power supplies designed for long life and superior performance 
in photographic equipment. They are guaranteed against 
leakage, provide stable power, and trouble-free service, under 
extreme operating conditions over wide temperature variations. 


I 


tr 

Type 

Nominal 

Capacity 

Diameter 

He! 

ght 

Weight 

Number 

Voltage 

M.A.H. 

• ins. 

mm. 

Ins. 

mm. 

oz. 

gr. 


RM-1W 

1.35 

1000 

.620 

15.75 

.645 

16.38 

.43 

12.20 


ZM-1 

1.40 

1000 

.620 

15.75 

.645 

16.38 

.43 

12.20 


ZM-9 

1.40 

2400 

.540 

13.72 

1.953 

49.61 

1.05 

29.77 


ZM-12 

1.40 

3600 

.630 

16.01 

1.953 

49.61 

1.40 

36.69 

MERCURY BATTERIES 

PX-13 

1.35 

250 

.610 

15.50 

.233 

5.92 

.15 

4.25 


ZM-42 

1.40 

14000 

1.190 

30.23 

2.375 

60.30 

5.85 

165.84 


ZM-401 

1.40 

800 

.460 

11.68 

1.120 

28.44 

.40 

11.34 

zm-450 

1.40 

350 

.450 

11.43 

.565 

14.35 

.19 

5.39 


RM-450W 

1.35 

350 

.450 

11.43 

.565 

14.35 

.19 

5.39 


PX-625 

1.40 

350 

.610 

15.50 

.233 

5.92 

.15 

4.25 


ZM-640 

1.40 

500 

.620 

15.75 

.435 

11.05 

.28 

7.94 


PX-1 

4.20 

500 

.655 

16.64 

1.314 

34.21 

.87 

24.66 


PX-2 

4.20 

1000 

.655 

16.64 

1.942 

49.37 

1.40 

39.69 


PX-4 

5.60 

500 

.655 

16.64 

1.950 

49.80 

1.50 

42.50 

MERCURY BATTERIES 

PX-6 

12.6/5.6 

500 

.655 

16.64 

3.969 

100.80 

3.00 

85.00 


PX-14 

2.70 

250 

.652 

16.56 

.595 

15.10 

.30 

8.50 


PX-15 

14.00 

160 

.500 

12.50 

2.157 

54.80 

.75 

21.20 

■^■MULTI-CELL 

TM-112 

2.80 

350 

.652 

16.56 

.595 

15.10 

.30 

8.50 


TM-113 

4.20 

350 

.652 

16.56 

.830 

21.08 

.44 

12.50 


TM-132 

2.80 

1000 

.655 

16.64 

1.297 

32.95 

.90 

25.50 


MALLORY BATTERIES FOR RADIOS & COMMERCIAL APPLICATIONS 


'Hie ZM and TM Battery Types listed below cover the current 
range of Mercury Batteries designed for Commercial Applications, 
such as Transistor Radio, Tape Recorders, Paging Systems, etc. The 

internal construction of this range 
differs from the hearing aid types, 
and are not interchangeable. 
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Type 

Nominal 

Capacity 

Nominal 

Nominal 

Weight 

Maximim 

mmm 


Number 

Volts 

M.A.H. 

Diameter ins. 

Height ins. 

ozs. 

M. A. Drain 

©^ 


ZM-1 

1.4 

1,000 

.620 

.645 

.43 

100 

-— p 


ZM-9 

1.4 

2,400 

.540 

1.953 

1.05 

200 


ZM-12 

1.4 

3,600 

.630 

1.953 

1.40 

250 


ZM-42 

• 1.4 

14,000 

1.240 

2.375 

5.85 

1,000 


ZM-312 

1.4 

35 

.305 

.135 

.02 

5 

••'.■MERCURY 

f BATTER IE 

9 ZM-400 

1.4 

75 

.450 

.129 

.04 

10 


ZM-401 

1.4 

800 

.460 

1.120 

.40 

80 


ZM-450 

1.4 

350 

.450 

.565 

.19 

40 

SINGLE CP! 

ZM-575 

1.4 

100 

.450 

.129 

.05 

10 


ZM-625 

1.4 

350 

.610 

.233 

.15 

20 


ZM-630 

1-4 

350 

.610 

.233 

.17 

20 


ZM-640 

1.4 

500 

.620 

.435 

.28 

50 


ZM-675 

1.4 

160 

.450 

.200 

.08 

10 


TM-112 

2.8 

350 

.655 

.595 

.35 

20 


TM-113 

4.2 

350 

.655 

.830 

.49 

20 


TM-114 

5.6 

350 

.655 

1.065 

.66 

20 


TM-115 

7.0 

350 

.655 

1.300 

.81 

20 


TM-120 

2.8 

800 

L. 980, W. 510 

1.212 

.91 

80 


TM-126 

8.4 

600 

.724 

1.970 

1.75 

50 


TM-132 

2.8 

1,000 

.655 

1.297 

.90 

100 


TM-133 

4.2 

1,000 

.655 

1.942 

1.40 

100 


TM-134 

5.6 

1,000 

.655 

2.600 

1.90 

100 


TM-135 

7.0 

1,000 

.655 

3.240 

2.40 

100 

SE&smcj:. "s?: tm -136 

8.4 

1,000 

.655 

3.890 

2.90 

100 


TM-137 

9.8 

1,000 

.655 

4.575 

3.34 

100 


TM-146 

8.4 

350 

L.1.00,W.594 

1.950 

1.40 

40 

C ** * ■MULT! CM - 

| TM-152 

2.8 

350 

.477 

1.125 

.42 

40 


TM-153 

4.2 

350 

.477 

1.685 

.60 

40 


TM-154 

5.6 

350 

.477 

2.253 

.78 

40 


TM-162 

2.8 

500 

.655 

.870 

.58 

50 


TM-163 

4.2 

500 

.655 

1.314 

.87 

50 


TM-164 

5.6 

500 

.655 

1.745 

1.18 

50 


TM-165 

7.0 

500 

.655 

2.185 

1.50 

50 

. 

TM-175 

7.0 

160 

.500 

1.070 

.45 

10 

* 

TM-177S 

9.8 

160 

.500 

2.030 

.67 

10 


TM-232 

2.8 

2,200 

1.000 

1.343 

2.15 

60 


TM-233 

4.2 

2,200 

1.000 

1.938 

3.15 

60 


TM-234 

5.6 

2,200 

1.000 

2.565 

4.20 

60 


Radio, Television & Hobbies, March, 1963 


































































Serviceman - Cont. 

ever there was insufficient signal to 
generate a certain critical level of AGC 
voltage, at which level it became docile 
again. 

This had a queer effect on the re¬ 
ceiver’s behaviour. When the stage was 
oscillating, due to lack of signal, it 
created a certain amount of AGC volt¬ 
age—though obviously never enough to 
stop itself from oscillating—which, being 
applied to the other stages, severely 
limited the sensitivity. Thus the set ex¬ 
hibited a marked threshold of sensi¬ 
tivity, below which it appeared to 
“block” but above which it behaved 
normally. This was most significant in 
view of subsequent events. 

UNDER CONTROL 

Eventually, after much careful work, 
my friend managed to control the higher 
gain. This involved much care in the 
lead dress around the socket, plus the 
addition of a neutralising circuit which, 
while a little unconventional, is a per¬ 
fectly practical approach. 

Once this problem was solved, the 
set’s behaviour was quite impressive and 
the improvement due to the mechanical 
filter was clearly evident. Unfortunately, 
this state of affairs did not last long. 
From time to time my friend became 
aware that the sensitivity was margin* 
ally down, with a similar “threshold” 
effect to that which he had observed 
originally when the IF stage was un¬ 
stable. 

Although the effect was not as bad, 
the similarity of behaviour suggested 
that it was a recurrence of the old 
trouble, though possibly in a milder 
form. The problem was, how to find it, 
due to its intermittent nature. 

From this point on the receiver’s be¬ 
haviour varied. Most times it would be 
normal, but occasionally it would “go 
sick” and be just tantalisingly short of its 
best. 

Next, my friend became aware that 
these periods were becoming more 
frequent and, he suspected, more severe. 
In other words, the set was becoming 
less and less sensitive every time it fail¬ 
ed. And not long after that the condi¬ 
tion became permanent. 

SICK 

By now performance was really poor. 
From an original sensitivity of better 
than a microvolt it had deteriorated to 
something more like 100 microvolts, and 
only the stronger stations were able to 
force their way through. What was more, 
now that the sensitivity had dropped so 
markedly, the “threshold” effect had be¬ 
come very evident. Between stations the 
set sounded completely dead, with no 
noise or background of any kind. And, 
while a strong station could force its way 
through, any tendency to fade would 
cause it to vanish abrutly and completely 
as soon, as it dropped below the critical 
level. 

Convinced that it was the new IF 
stage “taking off,” my friend made a 
thorough check of this section. Strangely 
enough, he could find no evidence of in¬ 
stability or false AGC voltages and was 
finally forced to the conclusion that it 
was a completely different fault giving 
similar symptoms. But what? 

At this point he commenced a sys¬ 
tematic check of the whole of the front 
end. Operating conditions, voltages, etc. 
were all checked, right from the RF 


stage, through the first converter, first IF, 
second converter, and second IF stages. 
It was a lengthy business but we need 
not consider it in detail. Suffice to say, 
he found nothing. 

What was even more puzzling was 
that each stage seemed to be working 
normally and to have a normal order of 
gain. In fact everything was normal ex¬ 
cept for the mysterious overall lack of 
gain. 

Could it be in the audio stage? 

Although there seemed to be little to 
support this general idea, the audio sec¬ 
tion was checked. Once again, nothing 
faulty could be found. 

Which left only the detector cum AGC 
section unchecked. So, rather like the 
drowning man clutching at the straw, 
my friend tackled this section. The cir¬ 
cuit arrangement appeared somewhat 
unusual at first although, subsquently, he 



Two faults in this detector circuit 
contributed to a most unusual effect 
on receive sensitivity . Similarity to 
previous symptoms caused consider¬ 
able confusion. 

realised that it was a fairly conven¬ 
tional diode detector/AGC circuit, but 
with a number of minor changes to 
accommodate some of the other refine¬ 
ments of the circuit. The essential de¬ 
tails are reproduced in the accompany¬ 
ing diagram, which has been simplified 
where this could be done without affect¬ 
ing the sense of the explanation. 

First the valve was checked by the 
simple process of replacement. This re¬ 
vealed nothing, and the next step was 
to check each of the minor components. 
The resistors were checked with an ohm- 
meter, and the capacitors first with an 
ohmmeter for shorts or gross leakage 
then by more refined means if anything 
was in doubt. 

In fact, it wasn’t necessary to go that 
far. The first thing discovered was a sup¬ 
posedly 10K resistor in the cathode cir¬ 
cuit which had risen to 50K. At that 
stage, the exact function of the resistor 
was not quite clear, since the only cir¬ 
cuit available was that which my friend 
was drawing as he went along. Never¬ 
theless, he replaced the resistor and hop¬ 
ed it would have some bearing on the 
problem. 

Nor was it convenient at this stage 
to restore the set to working order to 
check the result. By reason of the layout 
it was much more logical to continue 
with the routine check once the wiring 
had been disturbed. 

The next discovery was a faulty ,01 
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capacitor, which showed a dead short 
on the ohmmeter. As with the faulty re¬ 
sistor, its exact role was not immediately 
evident, but it was replaced on the as¬ 
sumption that such a fault could not 
possibly be of any benefit to the system! 

Finally, when the few remaining com¬ 
ponents had been checked, the wiring 
was restored to working order and the 
set switched on. And it worked per¬ 
fectly. Plenty of sensitivity, a healthy 
level of noise between stations, and not 
a sign of the previously noted “thresh¬ 
old” effect. 

Naturally, my friend wanted to know 
exactly what had happened. Was it the 
faulty resistor, or the capacitor, or a 
combination of both? And exactly how 
had their failure produced the strange 
symptoms he had observed? 

Taking the rather spidery looking cir¬ 
cuit he had roughed out as he checked 
the stage he first redrew it into some¬ 
thing similar to that shown here, and 
which more nearly resembled a conven¬ 
tional detector stage. Then he consider¬ 
ed the possible effect of the two faulty 
components. 

AGC SYSTEM 

The 10K resistor appeared to be part 
of the cathode bias system, but only in 
so far as the AGC diode was concerned. 
The detector diode was returned direct¬ 
ly to cathode in the normal way, while 
the grid of the triode section was re¬ 
turned to a tapping on the cathode re¬ 
sistor network such as to exclude thp 
lOK portion. 

Thus the main effect of 50K in place 
of 10K would be to increase the bias on 
the AGC diode, and to increase the delay 
level on the AGC system. While undesir¬ 
able, this would be unlikely to cause the 
effect noted. 

But what about the .01 capacitor? 
This, with the 100K resistor, appeared to 
be some form of audio response shaping 
network. However, its precise role is un¬ 
important; what is important is the effect 
it had when it broke down. By connect¬ 
ing the bottom of the IF secondary to 
chassis it placed a bias on the detector 
diode equal to that being developed 
across the total cathode network. 

Thus biased, the diode was incapable 
of functioning as a detector until the 
level of the received signal was approxi¬ 
mately equal to, or greater than, this bias 
value. Hence the “threshold” level below 
which the set would not respond to sig¬ 
nals. 

COINCIDENCE 

But although the shorted capacitor 
was the major cause of the trouble, the 
condition would have been aggravated 
by the quite coincidental increase in 
value of the 10K resistor in the cathode 
network. While, in normal circum¬ 
stances, this would have affected only the 
AGC delay, it now aggravated the 
“threshold” effect by increasing the bias 
on the diode detector. And, since the 
two faults do not appear to be in any 
way related, I think it must be agreed 
that this is a rather remarkable coinci¬ 
dence. 

Nor was this the only coincidence. By 
a strange quirk of fate the original fault 
involving the instability of the IF stage 
created symptoms very similar to those 
resulting from the biased detector diode. 
Small wonder that my friend was deceiv¬ 
ed, or that, having found the fault, he 
went around muttering about the self in¬ 
fliction of a well aimed boot on a cer¬ 
tain part of his anatomy! 
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Permanent 
Economical 
Quick Delivery 
Minimum Tooling Costs 


The “quality image” starts with Selex- 
Adept metal plates. Selex-Adept offer 
the best service in Australia. Whether 
your requirement is for an embossed 
and anodised foil nameplate that adheres 
at a touch, or for the heavier, etched 
plates, Selex will deliver quality, and on 
time. We’d be happy to make available 
our free laboratory and art services, and 
to offer quotations. 


SD114 




1 Power Street, South Melbourne. MA 3511 
87 Alexander Street, Crows Nest, N.S.W. 43 0221 
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Considerable confusion seems to exist concerning certain aspects of loudspeakers, particu¬ 
larly the matter of power ratings and sensitivity. This month I have gathered together a number 
of questions on this subject which indicate typical doubts and problems which beset the 
beginner as well as the occasional more mature hobbyist. 


Can I feed a speaker 
rated at 10 watts from 
an amplifier delivering 
only 3.5 watts? 

There is no objection whatever to this 
arrangement. The wattage rating of the 
speaker is intended simply to indicate 
the amount of audio power the speaker 
can handle with safety. It is not meant 
to indicate the amount of power needed 
to “drive” the speaker, as is sometimes 
supposed. 

In general, the larger the speaker the 
higher its power handling ability, all 
else being equal. One of the main limit¬ 
ing factors in a speaker’s ability to 
handle power is the suspension system, 
or the means by which the cone is sup¬ 
ported at both the centre and the edges, 
while allowing it to move freely back 
and forth in response to the magnetic 
field generated in the voice coil. 

If we try to get too much sound from 
the speaker, by feeding too much power 
to it, we will drive the cone over 
too large an excursion, straining — and 
ultimately damaging — the suspension 
system. We will also distort the sound 
because the cone can no longer respond 
exactly to the demands of the signal. 
Instead, its movement will be modified 
by the strained suspension system. 

If we use a larger cone we can move 
a greater mass of air for the same 
cone movement. Or looking at it another 
way, we can feed more power to the 
speaker, move the cone the same amount, 
and make more noise. 

Is it safe to feed a 
speaker rated at 10 watts 
from an amplifier cap¬ 
able of delivering 17 
watts? 

Strangely enough, the answer to this 
can be “yes.” I say “can be” because 
there are some qualifications but they 
are not as serious as might be imagined. 
It is true, of course, that a 10 watt 
speaker will most likely be damaged if 
operated for any length of time at 17 
watts, and it would be a most unwise 
experiment. 

However, if used in an ordinary domes¬ 
tic set-up, such as a typical loungeroom, 
such a combination is probably very 
little more dangerous than if the ampli¬ 
fier was rated at only 10 watts. 

In the first place, it is extremely un¬ 
likely that anyone would deliberately 
let loose 17 watts of audio power in an 
ordinary loungeroom. He would have 
to be both stone deaf and a bachelor. 
In other words, the sensitivity of our own 


ears would provide a fairly efficient safe¬ 
guard against such a situation. 

But what of the possibility of the sys¬ 
tem being turned up to this level 
accidentally? 

It is true that this could happen, but 
it is equally true that a 10 watt ampli¬ 
fier also could be made to deliver con¬ 
siderably more than 10 watts, if turned 
up accidentally. The rating of 10 watts 
does not indicate that this is all. the 
power the amplifier will deliver. All 
it means is that this is the level beyond 
which distortion becomes intolerable by 
whatever standards we have set for the 
particular amplifier. 

In short, either amplifier could over¬ 
load the 10 watt speaker if used indis¬ 
creetly. Yet surprisingly few speakers 
seem to suffer this fate. 

However, all this does not mean that 
one may connect small speakers to large 
amplifiers with impunity. Trying to use 
a 10 watt speaker with a larger amplifier 
to provide a public address system, in 
circumstances where the full output of 
the amplifier might be needed, would 
be asking for trouble. 

What is the largest 
speaker I can drive with 
a small transistor ampli¬ 
fier? 

This question, or something like it, is 
one of the most frequent asked by the 
beginner. It implies a belief that the 
larger the speaker, the more power 
needed to drive it. Another version of 
the question is: “I would like to build a 
small amplifier (or radio). Not very 
powerful, just large enough to drive a 
three-inch speaker.” Again, the implica¬ 
tion is obvious; a three-inch speaker is 
easier to drive than anything larger. 

In fact, the opposite is much more like¬ 
ly to be true. While there are many fac¬ 
tors which effect the sensitivity of a 
speaker, it is generally true that the 
larger the speaker the better its sensitivi¬ 
ty. There are many reasons for this, but 
a larger and more efficient magnet is one 
of the important ones. 

So, if one wishes to make the best use 
of the limited audio power available 
from a small amplifier, the largest pos¬ 
sible speaker would be the best choice, 
incongruous though such a combination 
may seem. 

Of course, there are other factors to 
be considered. Large speakers may be 
dearer than small ones, to say nothing 
of being less convenient in many circum¬ 
stances. I can’t imagine a combination 
of a 12-inch speaker and a pocket-size 
transistor radio being very popular with 


the modern teenager, efficient and all 
though it may be. 

Come to think of it, it wouldn’t be 
very popular with me either. They make 
enough racket on the beach as it is. 

If I want to operate a 
speaker some distance 
from an amplifier what 
type of lead should I use 
— does it need to be 
shielded—and how long 
can I make it? What 
factors govern these de¬ 
cisions? 

The length and type of lead used for 
this purpose is not nearly as critical as 
some beginners imagine. Nevertheless, 
there is a right and a wrong way to do 
the job, and it might just as well be 
done right. 

First, at what impedance is it propos¬ 
ed to extend the leads? If this sounds 
too technically highbrow, let us put it 
another way. Is it proposed to leave 
the output transformer on the chassis 
and extend the speaker voice coil leads, 
or is the transformer to be treated as 
part of the speaker and the primary leads 
extended? 

Both arrangements can be used, but 
the first arrangement, extending the 
leads at voice coil impedance, is nearly 
always to be preferred. The alternative 
arrangement can lead to instability and 
similar problems and offers little or no 
advantage. 

When working at voice coil impedance 
almost any reasonable size cable may be 
used for the distances likely to be en¬ 
countered in any typical application, and 
it certainly does not need to be shielded. 


ALWAYS tar OH D.D.S. 
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We can supply all Radio and 

S Electrical Components and are 
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Equipment, Valve and Circuit Tester, Multi¬ 
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RADIO DESPATCH SERVICE 

Radio and Electrical Distributors, 
GROUND FLOOR. WEMBLEY HOUSE, 
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ONE CONTROL STANDS OUT 
for VOLTAGE—SPEED—LIGHT—HEAT—POWER! 


s # VARIAC 


— the continuously variable Auto-transformer 
that's made and serviced in Australia! 



Quality engineered and serviced in Australia by WARBURTON FRANKI, the world- 
proved GR Variac is the one voltage control on which you can absolutely depend for 
countless control applications in industry and in the laboratory. Here are some of the 
superior features which make VARIAC the leader in its field — 


W20 SERIES 
X 2.4kVA 

Input voltaga 240v. 
Output voltag# 0/280v. 



W20 HMT (Portable) 



W20 HM (Bench Mounted) 


W20 H 
(Panel 
mounted) 


• Continuously variable from zero — 17% 
above input line voltage (A.C.) No dis¬ 
tortion of wave form. 

• Exclusive DUROTRAK brush track coating 

provides extra-long life, less maintenance 
and ability to withstand temporary over¬ 
loads to 100%. 

• Good Regulation. Outward voltages sub¬ 
stantially independent of load. 

• High Efficiency. Very low losses at both no- 
load and full-load, all toroidal Variacs having 
low-loss cores. 


• Small Size. Variacs are much smaller than 
any other control of equal power rating, 

• Linear Output Voltage. Output voltages are 
continuously adjustable from zero to full 
output by a 320 degree rotation of the 
control knob. 

• Direct-reading Dials. Most standard toroidal 
single unit Variacs are supplied with re¬ 
versible single-reading dials. Numerals are 
enlarged figures, easy to read at a distance. 


RATINGS FROM 300 VA TO 7,80 KVA 



V5 SERIES 
Load rating 
600 VA 

Input voltaga 240v. 



Output voltage 0/280v. V5 Panel Mounted 


NO SERVICE PROBLEMS 

VARIAC is the only voltage control of its type 
which is manufactured wholly in Australia and 
for which complete service facilities are readily 
available in all States. You will never experience 
costly delays when you instal Variac — a War- 
burton Franki quality product. 

Write tor Variac Bulletin to — 





SYDNEY... 307 Kent Street — 291111 

NEWCASTLE WEST.8-44 Hunter Street — MA 4077 

WOLLONGONG . 80 Keir. Street — B S444 

ADELAIDE 204 Hinder, Street — 8 1711 

BRISBANE. 13 Chester Street, Fortitude Volley — 51 5121 

MELBOURNE. 359 Lonsdele Street — 67 8351 

PERTH .... Tough Instrument Service Co., 993 Hoy St. — 219767 


GANGED VARIACS 



V5 3 gang 
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The main loss is simply that due to 
the resistance of the wire, which will 
cause less power to be applied to the 
speaker voice coil than is available at 
the output transformer secondary. The 
thing we have to worry about is whether 
we have enough reserve of power in the 
amplifier to ensue that adequate power 
reaches the speaker, or speakers. 

Just how much resistance we can 
tolerate in the line, for a given order 
of loss, depends on the impedence of 
the voice coil. While ever the line re¬ 
sistance is low relative to this impedance, 
the loss may be regarded as negligible, 
but it starts to become significant when 
the line resistance equals or exceeds the 
voice coil impedance. 


i 


FREMODYNE FOUR 
ALL UP IN THE AIR! 

^THEN we published the Fremodyne 
Poor back in September of last year 
we expected It to be popular and sales 
of components and readers' inquiries 
have justified fills expectation. Never 
in our wildest dreams, however, did we 
expect to find It used for the purpose 
which one reader has found for it It 
seems be has fitted one into his glider 
aircraft and uses iff to maintain contact 
with a ground control station! 

This story began a few weeks after 
the article was published when the 
reader rang us and inquired whether 
the Fremodyne would be suitable for 
inclusion In his glider. Oui* immediate 
reaction, and in fact our answer to him, 
was that it would not be suitable. We 
felt that the movements of the aircraft 
would make it extremely difficult to 
maintain correct tuning at the required 
frequency of approximately 131Mc. 

Undaunted our reader went ahead and 
made the unit anyway and just before 
this issue went to press he rang to say 
that not only did the unit work very 
well in the aircraft but that it would 
withstand a two-foot drop test and still 
remain on frequency. For economy 
reasons a transistor amplifier was used 
with the 12AT7 RF section and the con¬ 
struction method used was much more 
robust than the single aluminium bracket 
we used In the prototype. 


<; si 

!j* 


For this reason the older-style twoi or 
three-ohm voice coils are less tolerant 
of lead length than the later 15-ohm 
variety. A line resistance of three ohms 
would be of little significance in a 15- 
ohm system, but quite significant in a 
three-ohm system. In the latter case 
approximately half the power delivered 
by the amplifier would be wasted in the 
line, plus the fact that the amplifier 
would no longer be presented with its 
correct load. 

While, in practice, we probaly could 
get away with such a set-up, from this 
point on the performance would deteri¬ 
orate fairly rapidly. 

Relating these resistance values to the 
resistance of typical cables gives us a 
good idea of just how long we can 
make our extension leads before we 
need to worry about losses. Probably 
the most popular cables used for such 
jobs are the conventional “light” and 
“power” flexes of various sizes, particu¬ 
larly the twin flex sometimes referred 
to as “figure eight.” 

A more exact description of the latter 
is 2 x 23/.0076, or two conductor^ each 
consisting of 23 strands of wire .0076 
inches diameter. From a wire table we 
can find that .0076 diameter wire has a 
resistance per 1,000 feet of 176 ohms 


and, with 23 such strands in parallel, 
the resistance will be 176/23, or 7.7 
ohms. 

Since we need two conductors to feed 
our speakers, and they are effectively in 
series, a 1,000ft extension cable using 
this type wire would have a resistance 
of 15.4 ohms. We probably could use 
this with a 15 ohm voice coil, assuming 
some loss of performance. 

However, a two ohm voice coil would 
be a different proposition, since there 
would be more than seven times as much 
resistance in the cable as impedance in 
the voice coil, and the loss and mis¬ 
match would be quite severe. With this 
speaker we could use only about 130ft 
of twin cable before the cable resistance 
was equal to the voice coil impedance. 

Since the two-ohm voice coil repre¬ 
sents about the worst condition, it is 
obvious that the distances likely to be 
encountered in ordinary domestic cir¬ 
cumstances are short enough to be dis¬ 
regarded, and even more so when we 
use 15-ohm voice coils. 

However, if we want to use more 
than one speaker at the end of our ex¬ 
tension lead, as might be required in a 
small PA system for example, then we 
have to be more careful. With two voice 
coils (two-ohm) in parallel the figure of 
130ft is reduced to 65ft for the same 
order of loss, or to 32ft if four speakers 
were needed. 

In these circumstances it can be 
appreciated that the 15-ohm voice coil 
will win hands down but, even so, losses 
can become serious where large num¬ 
bers of speakers must be fed over 
relatively long lines. When this happens 
we usually resort to another impedance 
value, such as 500 ohms, but that is an¬ 
other story. 


P.A. MEN 
HERE’S NEWS FOR YOU! 

A LONG NEEDED 

“Ne w look” 

IN PUBLIC ADDRESS 
EQUIPMENT BY 

PIONEER 



Illustration of RECT-I5A 

• High Efficiency Reflex Trumpets 

• Sturdily Built Driver Units 6, 8, 12, 15, 
20 & 25 watt ratings 

• Trumpets 6", 8”, II”, 15’*, 20“ and 
22" diameter. Also Rectangular horns 
II" x 7"; 18" x 7"; IS" x 10" and 
20" x 10". 

• Write for illustrated Leaflet and Price 
list. 

WILLIAM WILLIS 

& CO. PTY. LTD. 

428 Elizabeth Street, Melbourne, C.l 
PHONE 34-6539 


TeleaiD 

The,, 

new 

TV 

& RADIO 
HEARING AID 


/ / 



Teleaid increases and improves sound reception to enable the hard 
of hearing to enjoy TV or Radio. Simple to install to all types of 
TV and Radio — No Batteries — Electrically Safe -*-t Service and 
Spare Parts are available if necessary. 

FROM RADIO & TV STORES EVERYWHERE 

— 

FACTORY DISTRIBUTORS IN N.S.W., Q'LD., S.A., W.A., TAS. 

WATKIN WYNNE PTY. LTD. 

21 FALCON ST., CROW'S NEST, SYDNEY, N.S.W. 43-1921, 43-2107 

Distributed in Vic. by 

E. W. CORNELIUS PTY. LTD. 

5 NORTHUMBERLAND STREET, SOUTH MELBOURNE — 69-6044. 
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For The Experimenter- 



A LIGHT CONTROLLED 
FLASHER UNIT 

Here is a little device which should interest our many experiment-keen 
readers. Using only two transistors and a handful of small components, 
it causes a small lamp to flash when light ceases to illuminate a small 
photo-cell. It would be suitable for small automatic night signs, blink¬ 
ing mooring buoys, etc. 


T HE circuit is basically a two-transis¬ 
tor flip-flop, using a 2N217S low- 
power transistor and a 2N301 power 
transistor. The lamp bulb is connected as 
the collector load of the 2N301, and 
lights when the transistor conducts. 

During conduction of the 2N301, the 
100 uF coupling capacitor discharges 
through the 1500 ohm resistor and the 
base-emitter junction of the 2N217S, 
holding it cut-off. When the discharge 
current falls to a low level, however, the 
forward bias provided by the 300 ohm 
potentiometer is able to cause conduction 
in the 2N217S. The regenerative action 
of the circuit then drives the 2N217S 
into bottoming, and the 2N301 into cut¬ 
off. 

The capacitor now recharges, its charg¬ 
ing current keeping the 2N217S bottom¬ 
ed. When its charging current drops to 
a value where the transistor cannot re¬ 


main bottomed, however, regenerative 
action again forces the circuit to switch. 
The 2N217S is driven into cutoff, and 
the 2N301 into bottoming, and the cycle 
repeats itself. 

The bias applied to the 2N217S base 
by the 300 ohm potentiometer is critical, 
for it must be a value which allows the 
capacitor current to control the transis¬ 
tor in the foregoing manner. If the bias 
is too large, the 2N217S remains bot¬ 
tomed all the time, with the 2N301 cut¬ 
off, whereas if it is too small the 2N217S 
remains cut off and the 2N301 is held 
bottomed, with the lamp alight. 

Even over the small bias range for 
which oscillation is possible, the bias level 
lays an important part. The lower the 
ias, the longer is the “on” period of the 
cycle, and the higher the bias the longer 
is the “off* period — where “on” and 
“off” refer to the alight and extinguished 


The flasher unit ready for operation . 
When light ceases to fall on the 
small light-sensitive resistor, the 
circuit switches a small lamp on and 
off at i pre-determined rate . 

conditions of the bulb respectively. 

The dependence of the circuit upon the 
bias level makes it a simple matter to 
incorporate a light-sensitive resistor (to 
make the circuit light controlled. As 
may be seen in the circuit, the resistor (a 
Philips type B8-731-04 cadmium 
sulphide unit) is simply connected as part 
of the resistor network supplying bias 
to the 2N217S. 

When the photo-resistor is illuminated, 
by a lamp or by ordinary daylight, its 
resistence is low — of the order of a 
few hundred ohms. The voltage across 
the 300 ohm potentiometer is thus fairly 
high, and the 2N217S is held bottomed. 
The bulb does not light, for the 2N301 
is cut-off. 


By Jamieson Rowe 

In the dark, however, the resistance 
of the photo-resistor is quite high — the 
order of megohms. The bias on the 
2N217S thus drops, and by suitable ad¬ 
justment of the 300 ohnri potentiometer 
the circuit will be able to oscillate. 

As mentioned above, the bias voltage 
will determine the on-off ratio of the 
oscillations. So, too, will the light in¬ 
tensity, for it will vary the resistance 

PARTS LIST 

!; 1 Piece of matrix board, 9 holes 
x 16 holes. Eyelets, terminal 
lugs to suit. 

1 Power transistor, tyfce 2N301 or 
similar. 

1 Low-power transistor, type 
2N217S or similar. 

1 Light-sensitive reiistor, type 
88-731-04 or similar. 

1 Wire-wound potentiometer, 300 
ohms. 

I I 100 uF 16yw electrolytic cap¬ 
acitor. !; 

1 390 ohm } watt resistor. 

1 1000 ohm i watt resistor. 

1 1500 ohm i watt resistor. 

2 6800 ohm 1 watt resistor. 

Bulb and battery. (See text.) i| 

of the photo-resistor and thus the bias 
voltage. 

The setting of the potentiometer will 
thus depend upon three things. The 
intensity of the controlling illumination, 
the amount of illumination present in 
the “dark*’ condition, and the required 
on-off ratio for the flashes. We set the 
prototype unit to give a fairly long “off” 
period compared with the “on” period, 
for example, so that the circuit would 
be economical on the battery. 

In passing, battery consumption is 
very low. In the “off” condition with 
the 2N217S transistor bottomed, the 
drain is only a half-dozen milliamps, 
while in the “on” condition the current 
drawn is effectively that drawn by the 
bulb if connected to the battery in the 
usual way. The shorter the “on” peri¬ 
ods, therefore, the longer will be the 
life of the battery. 

You will notice that the circuit shows 
a 12-volt bulb and a 12-volt battery, 
with 6-volt units shown in brackets. This 
has been used to show that the circuit 


B8 731 04 



LIGHT-SENSING FLASHER 


Here is the circuit tor the two-transistor flasher. A flip-flop, its operation 
is controlled by a light sensitive resistor which varies the bias supplied to 

the first * transistor. 
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Above are the upper and lower sides of the small piece of matrix board 
used for the prototype flasher. The layout has been arranged so that no 
crossing connections occur, to assist readers wishing to make up a printed 
wiring board. Such readers may copy the layout exactly. 




KW VICEROY MKII TRANSMITTER 


KW VICEROY MKIII TRANSMITTER 



KW500 LINEAR AMPLIFIER 



KW77 COMMUNICATION RECEIVER 


Complete station equipment as follows: 


Viceroy MKII — £204.15.0 
Power supply for above £58.10.0 
KW500 linear (power supply inc.) £170.12.6 
Viceroy MKIII (power supply inc.) £276 
KW77 Receiver £235 


Nett, F.O.B. Melbourne, salers tax not included. 
Send now for full technical specifications. 


For World Wide Reception 





Resin 


..liable 


rCr */CAL E0U\PNfc^ 
** T * et > corrosion ^ 
•fAfPfUERt & CO. VAVAV 


will operate quite satisfactorily on either 
six or twelve volts, with, of course, a 
readjustment of the bias potentiometer. 

If twelve-volt operation is required, 
make sure that the single capacitor used 
is rated at higher than twelve volts. 
Leakage in this capacitor, due to its 
being a low rating type, will prevent the 
circuit from oscillating. 

Whatever voltage is used, a bulb must 
be used which draws less than about 
0.6 amps when hot. This will keep the 
switching current within the ratings of 
the 2N301. 

For six-volt operation, this means that 
up to two 0.3 amp pilot lamps may be 
used, wired in parallel. For 12-volt op¬ 
eration, the most convenient lamp is a 
4-watt tail-lamp bulb, although a 6-watt 
unit could could be used if available. 

As the photographs show, the proto¬ 
type unit was constructed on a piece of 
matrix board measuring 9 holes by 16 
holes (4in x 2iin). All components are 
mounted on the matrix board directly, 
the transistors requiring no heat sinks. 

As may be seen, the photo-resistor 
is attached by its leads to two terminal 
lugs at one end of the board. Lugs at 
the other end connect to the battery and 
to the light bulb. The wiring has been 
arranged to have no “cross-overs,” so 
that readers wishing to make up a print¬ 
ed wiring board can follow the layout 
exactly. 

When wired up, the poteniometer 
should be set for minimum bias and 
the battery connected. The bulb should 
light continuously in this condition and 
light falling on the photo-resistor will 
have no effect. 

With the photo-resistor in darkness 


turn up the potentiometer, which should 
cause the bulb to begin to flash. The 
higher the bias level applied, the longer 
will be the “off” periods. 

With the potentiometer set to a bias 
level which produces the required flash¬ 
ing ratio, allow light to fall on the 
photo-resistor. The flashing should 
cease, and the bulb will remain dark. 
If this does not quite occur, adjust the 
potentiometer slightly until it does so 
reliably. 

It should be noted that there is suf¬ 
ficient adjustment available with the 
potentiometer to allow the bulb to be 
extinguished even in a totally dark room. 
Thus, the circuit should be capable of 
operating with almost every required con¬ 
trol lighting intensity. 

It is even possible, if the control 
lighting is sufficiently intense, to adjust 
the circuit so that it simply switches 
from “on” to “off”, bypassing the oscilla 
tory condition completely. 


EDDYSTONE 840 C : AC/DC 

Communications Receiver 480 Kc/s—30 mc/s. 

★ Send for technical brochure. Price: £111/12/7 

(plus S.T.) 


8 Bromham Place, Richmond, Vic 
205 Seacombe Rd., Brighton, S.A. 
33 Bowen Street, Brisbane, Qld. 
King's Place, Perth, W.A. 

29 Gibbes St., Chotswood, N.S.W. 


CHOOSE THE BEST-IT COSTS HO MORE 


0. T. LEMPRIERE & CO. LIMITED 

Head Office: 27-41 Bowden Street. Alexandria, N S W. 
and at Melbourne • Brisbane • Adelaide • Perth 
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ELECTRONIC 


KITSETS BUILD IT YOURSELF ... FOR HALF PRICE 


RECEIVERS 

1. DXERS 1 (Ball, or AC) 

2. DXERS 2 (Balt, or AC) 

3. DXERS 3 (Balt, or AC) 

4. S/W 3 Band 3 (A.C.) 

5. Little General 1961 

6. Interstate 5 

7. Dual Wave 5 

8. Dual Wave 6 

9. 1962 Stereogram 
Communication Types 

10. Interceptor 5 

11. Globespan 8 

TRANSISTOR UNITS 

12. Transistor 1 

13. Transistor 2 

14. Transistor 3 

15. Transporta 4 

16. Transporta 6 

17. Transporta 7 (R.F.) 

18. Transistor 8 (D./W.) 

19. Transistor 8 (3 BAND) 

HI FI AMPLIFIERS 

20. Hi-Fi 3 

21. Mullard 3-3 

22. Mullard 5-10 

23. Mullard 5-20 

STEREO AMPLIFIER 

24. Mullard 2.2 

25. 1962 Mullard 3-3 


26. 1962 Mullard 10-10 

27. Unit 1 (R. TV and H.) 

28. Unit 2 (R. TV and H.) 

29. Unit 3 (R. TV and H.) 

30. Unit 4 (R. TV and H.) 

31. Playmaster 101. 

32. Playmaster Twin 10 

33. Playmaster Twin 17 

34. Miniwatt Twin 10 

GUITAR AMPLIFIERS 

35. Golden Series 12 Watt 

36. Golden Series 20 Watt 

37. Standard Series 12 Watt 

38. Standard Series 25 Watt 

39. Standard Series 35 Watt 

PUBLIC ADDRESS AMPLIFIERS 

40. Standard 12 Watt 

41. Standard 25 Watt 

42. Standard 35 Watt 

43. Standard 100 Watt 

CONTROL UNITS 

44. Playmaster No. 8 (Mono) 

45. Playmaster No. 9 (St.) 

46. Playmaster No. 10 (SI.) 

47. Transistor Low Noise 
(Mono) 

48. Transistor low Noise 
(St.) 

49. 4 Channel Audio Mixer 


TUNERS 

50. Playmaster No. 3 

51. Playmaster Program 
Source 

52. Transistor High Gain 

53. Transistor Medium Gain 

54. Mullard Wide Band 
TRANSISTOR AMPLIFIERS 

55. 1 Watt Stereo 

56. 2 Watt Stereo 

57. 4 Watt Stereo 

58. 10 Watt P.A. Unit 
TAPE AMPLIFIERS 

59 No. 3 (R. TV and H., 
June, 1960). 

60. No. 4 (R. TV and H., 
July, 1960). 

61. Stereo Tape Amp. 

INSTRUMENTS 

62. 3in C.R.O. (R. TV and H.) 

63.5in C.R.O. (R. TV and H). 

64. 6v Tachometer (R. TV 
and H.) 

65. 12v Tachometer (R. TV 
and H.) 

66. Electronic Stetho. (R. TV 
and H.) 

67. Sweep Generator, (R. TV 
and H.) 

68. Patern Generator, (R. 
and H.) 


69. G.D.O. Adaptor, (R. TV 
and H. 

70. R.C. Bridge, (R. TV and 
H.) 

71. Valve and Transistor 
Tester, (R. TV and H.) 

72. Transistorised Signal 
Tracer, (R. TV and H.) 

73. Transistorised Wave 
Meter, (R. TV and H.) 

74. Standard Audio Osc. 

75. Multimeters. 

76. VTVM 

77. R.F. Signal Generator 

78. 1962 Audio Osc — 
Wide Range (R TV & H) 

79. Distortion — Noise — 
Millivoltmeter (R TV & H) 

MISCELLANOUS KITS 

80. 50 M.C/S. Converter 

81. 144 M.C./S. Converter 

82. Fremodyne 4 

83. Light Beam Relay 

84. Stereo Phone Amp. 

85. Stereo Phone Adaptor 

86. Porta Player 

87. Portagram 

88. Transportagram 7 

89. S./Wave Converter 1 

90. S./Wave Converter 2 


EXCELLENT FREQUEN- 

cy Response, low 

DISTORTION FIGURE 
HIGH INPUT SENSI¬ 
TIVITY. ALL CON- 
TROLS SELF CON¬ 
TAINED. 10 WATTS 
PER CHANNEL 



0 9 9 9 


NOTE THE A&R OUT¬ 
PUT TRANSFORMERS 
USED ARE MADE TO 
OUR SPECIFICATION 
± IDE IOCPS TO 40 
KCS GRAIN ORIEN¬ 
TED CORE. POWER 
RATING-20 WATTS. 


MINIWATT TWIN 10 STEREO-COMPLETE KIT—£36/12/6 


HEW RELEASE .. . MINIWATT COMPREHENSIVE STEREO CONTROL UNIT 

A DELUXE TOP QUALITY CONTROL UNIT. 8 CONTROLS FEATURING MAGNETIC P./U., RADIO, 
TAPE AND SPARE. R.I.A.A. EQUALISATION, SCRATCH AND RUMBLE FILTERS, WIDE RANGE 
BALANCE CONTROL. DISTORTION—LESS THAN O.l p.c. FULL PRICE £22/8/6 






ELECTRONIC DEVELOPMENTS 


Phone 63-3596 
63-5973 
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NICHOLAS BUILDING—37 SWANSTON ST., 
MELBOURNE -VICTORIA 


Phone 63-3596 
63-5973 
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"GOLDEN SERIES" 
20 waft GUITAR 
AMPLIFIER VIBRATO) 
£31/15/6 


1962 Milliard 3-3 
Stereo Amp. 
£24/18/6 

COMPLETE 


1962 Milliard 
10-10 Stereo Amp. 
£38/7/6 

COMPLETE 


50 and 144 MC 
CONVERTERS 

£ 6 / 12/6 

(PLUS CRYSTAL) 


OTHER POPULAR KITS AND INSTRUMENTS FOR 1962 


R. TV & H. UNIT 4 STEREO AMP. 
£37/12/6 COMPLETE 


LSGIO SIGNAL GENERATOR 
(6 BAND. 120 kc to 260 me.) ONLY £14/10/- 


6V & 


12V TACHOMETER 

£14/16/6 


BM3 CRYSTAL MIC. (Stand extra) 
£ 2 / 10 /- 


TOP QUALITY M/METER 
£4/12/6 


WE STOCK METALWORK AND PANELS FOR RADIO, TV & HOBBIES PROJECTS AND NUMEROUS OTHER TYPES. 


ALUM. & STEEL 
CHASSIS 
ALUM. PANELS 
AMPLIFIERS 
PREAMPS 
SPEAKERS 
MICROPHONES 
TAPE DECKS 


RECORDING TAPE 

TV COMPONENTS 

VALVES 

CONDENSERS 

TRANSISTORS 

RESISTORS 

PICTURE TUBES 

RECORD PLAYERS 

TRANSFORMERS 

RECORD CHANGERS 
TRANSCRIPTION 

CHOKES 

UNITS 

TV AERIALS 

METERS 


TEST EQUIPMENT 
PICKUPS 
CARTRIDGES 
STYLI 

VIBRATORS 
PRINTED CIRCUITS 
COILS 


ELECTRONIC DEVELOPMENTS 

Phone 63-3596 NICHOLAS BUILDING 
63-5973 MELBOURNE 
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37 SWANSTON ST, 
VICTORIA 


Phone 63-3596 
63-5973 
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STEREO TAPE AMP. 
(R.TV&H.) 
£39/14/6 


TRANSPORTA 7 

m 

£23/12/6 


R. TV & H. VALVE 
Transistor Tester 
£29/14/6 


HI-FI 3 
AMPLIFIER 
£14/18/6 


"LEARN WHILE YOU BUILD" KIT 

A COMPREHENSIVE 3 STAGE COURSE 

WRITE FOR DETAILS NOW! 


TRANSISTORISED SERVICE OSCILLATOR 

FULL KIT OF PARTS AS PER 
R. TV & H., MARCH, 1962 

ONLY £12/8/6 












































I'm little more than an onlooker, this month, at least for the first part 
of the article. Circumstances seem to have decreed that the limelight 
be shared by a reader from Essendon, Victoria, and by our technical 
Editor, Philip Watson. The subject—electronic—the measurement of 
the light falling on the baseboard of a photographic enlarger. 

By Neville Williams 


T HE story had its beginning when a 
correspondent, H.S., of Essendon, 
Victoria, wrote recently to tell us of a 
device he has been using to measure 
light density, when making photographic 
enlargements. It involves a simple series 
network of a cadmium-sulphide cell, a 
meter, a battery and a resistor to limit 
the current. 

Rather than try to explain it, I have 
simply reproduced in toto the relevant 
portion of the letter. 

On the surface, it seems to be a very 
good idea, particularly for heavy-handed 
types like yours truly, who tend to bypass 
the delicacy of test strips, etc. 

However, our Technical Editor, Philip 
Watson, had all kinds of reservations 
about the scheme, which he had tried 
out months ago, when cadmium-sulphide 
cells first became available. 

NOT FAVOURABLE 

His reaction then, as now, was that it 
still relied so much on personal judgment 
and chance that it was hardly a measure- 
meftt at all. This being so, he had made 
no attempt to suggest it to readers as a 
desirable scheme. 

Since Mr Watson is very fluent with 
the typewriter, there seemed to be no 
point in me trying to say words on his 
behalf. I merely threw the ball back into 
his court with the invitation to tell 
readers why he didn’t think the scheme 
to be really worthwhile. 

So, it’s over to Mr Watson: 

Afc our correspondent says, there has 
long been a need for some form of 
enlarging exposure meter to eliminate 
the drudgery, and waste time and 


material, associated with the making of 
test strips. 

Many schemes have been suggested, 
ranging from grease spot and chalk 
block densitometers (“Radio and Hob¬ 
bies’’ August, September, 1953) to 
elaborate electronic devices using 
vacuum and gas-filled photo-cells 
(“Phototubes,” R.C.A. Manufacturing 
Co. Inc.) 

Of the latter, a common approach has 
been simply to measure the total light 
reflected from the baseboard or paper 
and accept this as a measure of the 
negative density and, hence, the ex¬ 
posure. While there is no doubt that such 
a scheme will pick gross differences in 
negative density, there is considerable 
doubt that it is sufficiently accurate for 
enlarging purposes, where the quality of 
the print is critical — as it is for the 
enthusiast. 

The reason is simple. The ratio of 
light and dark AREAS of the negative 
can vary over a very wide range, with¬ 
out there being any change in their in¬ 
dividual DENSITIES. Thus two negatives 
which actually require the same ex¬ 
posure, can give quite different readings 
simply by reason of the subject matter. 

The designers of these devices have 
normally been well aware of this limita¬ 
tion. However, it was about the best that 
could be done with the low sensitivity 
photo-cells, which were ail that was 
available until recently. They merely 
hoped the device would prove useful in 
certain specialised applications. 

Perhaps the best that has been achiev¬ 
ed in this regard is a commercial con¬ 
tact printer, intended to produce accept¬ 


able quality contact prints from average 
negatives, even when used by relatively 
unskilled operators. Its success is due to 
the fact that: (1) The user is unlikely to 
be unduly critical; (2) There is consider¬ 
ably more latitude for compensation by 
development when using contact printing 
paper than when using bromide paper, 
and (3) A small percentage of rejects is 
accepted as inevitable. 

Commercial enlarging meters have 
also enjoyed some popularity. Many 
have been purely optical devices, mainly 
refined versions of the grease spot or 
chalk block densitometers. On the elec¬ 
tronic side there have been attachments 
that coupled a conventional exposure 
meter to the lens of the enlarger, to mea¬ 
sure the total light passed by the nega¬ 
tive. From the reading thus obtained an 
attempt was made to assess the required 
exposure by applying such factors as de¬ 
gree of enlargement, relative paper 
speed, etc. 

COMMERCIAL UNITS 

It is significant, however, that many 
of these commercial devices have gone 
through a similar cycle. An announce¬ 
ment hailing the device as the answer to 
the vexed problem, a brief period of 
popularity—then obscurity! 

Why? Presumably because those who 
tried them soon realised that their short¬ 
comings were considerable; that they 
could get better and/or quicker results 
by the time-honoured methods, irksome 
though they may be. Sufficient to say 
that few, if any, appear to have stood 
the test of time. 

And now, we understand, a commer¬ 
cial unit using the cadmium-sulphide cell 
in much the same manner as our corres¬ 
pondent suggests, has appeared on the 
local market. Whether it has what it 
takes, only time will tell. 

If all this sounds like a negative ap¬ 
proach (no pun intended!) let us hasten 
to correct the impression. The things 
we have mentioned were a good try with 
the materials available, and most repre¬ 
sented an improvement on what had 
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gone before. In that respect, at least, 
they represented progress. 

Unfortunately, progress by itself is not 
sufficient, unless or until it brings an idea 
to a practical conclusion. We are un¬ 
doubtedly a lot closer to this than we 
were 10 years ago, but it is doubtful 
whether we have really reached it yet. 

We have always felt that an enlarging 
meter, if it was to be of real use, would 
have to have enough sensitivity to per¬ 
mit measurement of a very small area of 
the projected image, such that particular 
tonal areas could be picked out and also 
enough to measure the densest portion 
of the negative. 

DESIRABLE FEATURE 

The latter is desirable for two reasons. 
(1) It represents the lightest portion of 
the print-pure white paper ideally—and 
is generally regarded as the best place 
from which to start in assessing print ex¬ 
posure by what ever means is used. (2) 
It is necessary anyway if an attempt is 
to be made to assess the contrast grade 
of paper best suited to the negative. 

Assuming sufficient sensitivity can be 
achieved, some means should then be 
provided whereby this can be varied to 
cope with a large range of light values, 
the variation being calibrated in some 
convenient factor, such as exposure time. 
In addition, a second sensitivity control, 
calibrated in paper sensitivity values, 
would be very desirable. 

The possibility of using one or other 
of the new light sensitive solid state de¬ 
vices in such a role has not been over¬ 
looked and, in fact, a lot of experimental 
work has been done in an effort to find 
out just how useful these may be. 

The main experiment so far involved 
the use of a B8-731-04 cadmium sulphide 
Cell, a 9-volt battery* and a 100 uA 
meter. The B8-731-04 cell is similar to 
the -03 type, but of flat construction with 
side entry leads and thus much more 
suitable for use on the enlarger base 
board. 

Although preliminary experiments 
looked promising and it appeared that 
such a system might have adequate sen¬ 
sitivity, more detailed work revealed a 
number of weaknesses in the scheme. 

One, which is confirmed by reference 
to the data sheets, is a marked non¬ 
linearity in the cell’s response to light, 
particularly at low light levels such as 
encountered in enlarging. This means 
that the sensitivity of the system cannot 
be varied conveniently, except in steps 
and by providing a different meter scale 
for each step. Such an arrangement is 
not likely to find favour with photogra¬ 
phic enthusiasts, due to the confusion it 
can cause. 

RESPONSE 

Another disadvantage is the response 
time of these cells. This varies with 
light level, and is slowest at the lowest 
levels. Also, it is logarithmic. The 
cell responds rapidly at first and more 
and more slowly as it approaches the 
correct value for the particular level. 
This leads to considerable difficulty in 
obtaining an accurate reading at the 
low of the scale, which is crowded 
anyway. 

Upwards of 20 seconds may be 
needed, for an individual reading, be¬ 
fore one can be sure that the system 
has stabilised! 

The idea suggested by our corres¬ 
pondent, of simply making one reading 
in “... the grey section of the image” 
appears to be leaving a lot to chance. 


SIMPLE LIGHT-METER CIRCUIT 


One of the difficulties in photo¬ 
graphic printing is to determine the 
correct exposure and, usually, test 
strips have to be made before the 
actual, final print. 

However, standardisation of every 
possible sequence and the use of the 
gadget described below will ensure 
reasonably consistent prints, irrespect¬ 
ive of the density and contrast of the 




SWITCH 


* 1 —■!— 


negative or the size of the enlarge¬ 
ment. 

The purpose of the unit is to en¬ 
sure that the light falling on the sen¬ 
sitive paper is always of the same in¬ 
tensity, irrespective of the size of the 
enlargement or the density of the neg¬ 
ative, within reasonable limits. 

“A” is cadmium-sulphide cell type 
B8-731-03 (Page 57, Sept. 1962) “B” 
a 22\ volt battery (miniature, as used 
in flash guns) “C” a resistor sufficient 


to give a full-scale reading of meter 
“D” (0-1 mA. or similar) when “A” 
is subject to full light from the en¬ 
larger, without a negative in the hold¬ 
er and at the smallest enlargement re¬ 
quired. 

In use, a negative of normal density 
is inserted in the carrier and the read¬ 
ing of the meter brought to mid scale 
by adjustment of the diaphragm stop 
on the enlarger lens. 

A test strip is made and the correct 
exposure time for this meter setting is 
determined. In my case, this time was 
12 seconds for normal paper, 9 sec¬ 
onds for soft and 16 seconds for hard 
paper. These times apply to the grey 
section of the image and will be the 
same for all negatives when the meter 
needle is at half scale. 

The grade of paper required is in¬ 
dicated by the variations of reading 
between the extreme light and dark 
portions of the image. Wide varia¬ 
tions indicate a soft paper for the con¬ 
trasty negative; small variations indi¬ 
cate a hard paper for a flat negative. 

Except in extreme cases, when the 
unit cannot be used anyway, there is 
sufficient light from the enlarger to 
read the scale. 

Yours faithfully, 

H. V. Shuttleworth, 

3 Hamlyn St, Essendon, Vic. 


X 


The user now has to assess what is 
the standard “grey” in each negative, 
putting the responsibility right back on 
his own judgment—the very thing the 
device is supposed to eliminate. 

The cadmium sulphide cell has other 
disadvantages which, while not in 
themselves sufficient to condemn it, 
cannot be ignored in assessing its 
overall usefulness in this role. One is 
that it is predominently red sensitive, 
which is opposite to that of the sensitive 
paper. This means that it will not 
respond in the same manner to any 
changes in blue content in the enlarging 
lamp, due to line voltage variations. This 
may or may not be a serious problem, 
depending on the local power line situa¬ 
tion. 

Another is that the area of the cell, 
and therefore the area of the image 
measured, is larger than we would like. 
This sometimes makes it difficult to 
measure a particular area which is large 
enough to be significant, yet not quite 
large enough to cover the cell. If the 
adjacent area is substantially brighter, 
even a small encroachment can render 
the desired reading useless. 

Again, this may not be a serious prob¬ 
lem in the majority of cases but, on the 
the other hand, it cannot be completely 
ignored. 

In short, the scheme suggested, or the 
one we have tried, falls tantalisingly 
short of what is really needed, on a 
number of different counts. 

Does this mean that there is no satis¬ 
factory solution to the problem? 

Not necessarily. The cadmium sul¬ 
phide cell is not the only new light 
sensitive device available, and we are 
currently experimenting with a german¬ 
ium photo-diode and an amplifier which 
looks reasonably encouraging. Whether, 
in fact, it is a practical proposition re¬ 
mains to be seen. 


However, one thing appears certain. 
It is unlikely to be as simple an arrange¬ 
ment as either our correspondent or we 
visualised,^ when we first pounced on the 
cadmium sulphide cell. 

So says Mr Watson. 

While I am not nearly as close to the 
subject as either of our arguers, I am 
rather inclined, on this occasion, to lean 
our contributor’s way, which is the very 
reason for reproducing his constructional 
notes in full. They will give other 
readers opportunity to try the scheme 
for themselves, being all the more at¬ 
tractive, these days, because many will 
have available multimeters using basic 
movements with a sensitivity much better 
than 1.0 milliamp FSD. 

NORMAL RANGES 

In fact, given a bit of luck, they 
may be able to use one of the resistance 
ranges directly with the cell clipped be¬ 
tween the prods. 

Undoubtedly Mr Watson’s statements 
are valid. It is just a question whether, 
in waiting for something really good to 
be evolved, he chooses to bypass a 
scheme which, for all its limitations, 
many others my find useful. 

So why not try it? 

To change the subject from photo- 
electronic to television, I was very in¬ 
terested recently, to read some obser¬ 
vations in “Audio’’ by Edward Tatnall 
Canby on the subject of stereo and high 
quality sound for television. This, you 
may recall, was the subject of some re¬ 
ference in past issues of “Radio, Tele¬ 
vision and Hobbies.” 

Canby begins by speculating about the 
possible extension of the FM-Stereo 
broadcasting technique to the sound car¬ 
rier of a television station and, as a re¬ 
sult, the addition of the stereo facility 
to home television receivers. 

Significantly, for one who is so inti- 
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MULTIMETER TESTERS 


EXCLUSIVE TO RADIO HOUSE PTY. LTD. Phone 61-3086 










MODEL RH.200 


MODEL RH.31 + 


MODEL RH.114 


TOKORDER PORTABLE 


4-transistor tape recorder with 
built-in speaker, size 814 x 6 x 
2 3 /4in, weight 2'/2lb £17 17. 
complete with batteries, micro¬ 
phone, ear phone and tape. Double 
track, recording time 20 minutes. 


MULTITESTER MODEL RH-200 

RANGES: 

DC Voltages: 5-25-50—250-500 
and 2.5 K (20,000 Ohms per 
Volt). 

AC Voltages: 10-50-100-500-1000 
Volts (10,000 Ohms per Volt). 

DC Current: 0-50uA 0-2.5MA 
0-250MA. 

Resistance: 0-6K, 0-6mg (300 

Ohm and 30K at centre scale). 

Capacitance: lOuF to .OOluF 
.OOluF to .ltiF. 

Decibels: —20 to 22 DB. 

PRICE £7/10/- 

including Sales-Tax. 

MODEL RH-31 

* 20,0000hms per Volt on DC. 

* 10,000 Ohms per Volts on AC. 

* 34” Meter. 

* 18 position selector. 

SPECIFICATIONS: 

DC Voltages: 0-5-25-100-500-1000- 
5000 ( 20,000 Ohms/V). 

AC Voltages: 0-5-25-100-500-1000 
V <10,000 Ohms/Volt). 

DC Current: 0-50 uA, 0-5-50- 
500mA. 

Resistance: 0-6K-600K, 0-6Meg- 
60Meg. 

(30) Ohms, 3K, 30K, 440K at 
centre scale). 

Capacitance: IOOuuF-O.OIuF, 

0.002uF-0.3uF. 

Inductance: 20 H to 2000 H. 

Decibels: minus 20db to plus 
30db in 2 ranges. 

Output Jack: for Audio 
measurements. 

Dimensions: (32” x 53" x 2 3-8”). 

Weight: (23oz approx.) 

Complete with internal battery 
and testing leads with prods. 

PRICE £12/5/- 

• Including Sales-Tax. 

MODEL RH-114 

4,000 Ohms/V Multimeter. 

FEATURES: 

All 1 p.c. precision resistors. 

Small and light weight for con¬ 
venience. 

Wide ranges of measurement, 
with high accuracy. 

Complete with test leads and 
batteries. 

SPECIFICATIONS: 

Sensitivity: 2,000 Ohms per Volt 
DC and AC. 

Ranges: DC Voltage: 0-10-50-250- 
500-1000V. 

AC Voltage: 0-10-50-250-500- 
1000V. 

DC Current: 0-10, 0-250. 

Resistance: Ranges Centre Scale 
0-20.000 Ohms 200 Ohms 
0-2Megs, 20000 Ohms 

Decibes: —20—22db, 20—36db 
(Odb lmW into 600 Ohms). 

Dimensions: 34” x 42” x 12”. 

Net Weight: 0.91bs. 

PRICE £5/-/- 

including Sales-Tax. 
with Leatherette Case. £6. 


MODEL RH-955 

50,000 OPV 

‘Sensitivity: 

50.000 ohms per volt DC' 

5.000 ohms per volt AC 

*6 Ranges: 

DC voltage: 0-2.5-10-50-250-1000 
volts. 

AC voltage: 0-2.5-10-50-250-1000 
volts. 

DC curreni: 0-100uA, 0-10-100- 
500mA. 10 Amps, (all ai 250mV) 

Resistance: 

Ranges Centre scale 0-20,000 ohms 


MODEL RH-50 


Modern Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

1 p.c. Multipliers and Shunts 
used. 

Printed circuit. 

Clear Scale, rugged moulded 
case. 

SPECIFICATIONS: 

DC Voltages: 0-0.3-1.2*3-12-30- 
120-300-600-1,200 V at 30,000 
ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600-1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K, 350K at mid-scale). 

Decibels: minus 20 to plus 57 
db (0 db equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pair heavy test 
leads. 

Batteries: 1 (1.5V), 1 (15V). 

Size: 3 5-16in x 6 5-16in x 22in. 

Weight: 1.41b approx. 

PRICE £15/10/- 

Including Sales-Tax. 

MULTITESTER MODEL RH-330 

RANGES: 

DC Voltages: 0-0.6-6-30-120-600- 
1200-3000-6000 V (20,000 Ohms/ 
V). 

AC Voltages: 0-6-30-120-600-1200 
V (10.0<X> Ohms/V). 

DC Current, 0-0.06-6-60-600mA. 

Resistance: 0-6K-600K-6Meg- 

60Meg. (30-3K-30K-300K at 
centre scale). 

Capacity: 0-.00005-0.01uF, 0.0001- 
0-2uF. 

Decibels: minus 20 to plus 63 
db. 

PRICE £11/17/6 

Including Sales-Tax. 


MODEL IH-5 


MODEL RH.50 


MODEL RH.330 


NOTICE—New Address 
308 Pitt St. NOW OPEN 


* High sensitivity-20,000 Ohms/ 

V DC, 10,000 Ohms/V AC. 

* 3” Meter. 

* Handy pocketable size. 

SPECIFICATIONS: 

DC Voltages: 0-10-50-250-500-1000 

V (20,000 Ohms/V). 

AC Voltages: 0-10-50-250-500-1000 

V (10,000 Ohms/V). 

DC Current: 0-50uA, 0-5-50- 

500mA. 

Resistance: 0-10K, 0-100K, 

0-lMeg, 0-10Meg. 

(62 Ohms, 620 Ohms, 6.2K, 62K 
at centre scale). 

Capacitance: 0.0001uF-0.005uF, 

005ttF«lt/F. 

Decibels: minus 20db to plus 
36db in 2 ranges. 

Dimensions: (34” x 54 x 12”). 
Weight: 15oz approx. 

Complete with internal battery, 
testing leads with prods. 

PRICE £9/-/- 

Including Sales-Tax. 

SPECIFICATIONS: 

SENSITIVITY 

200 ohms 0-0.2 megs. 2.000 ohms 
0*2 megs. 20.000 ohms 0-20 megs. 

0.2 megs. 

Decibels: —20 plus 46. 
db 5 ranges (0 db lmW into 
600 ohms). 

‘Dimensions: 7in x SVJun x 3in. 

With Plastic Pouch Test Lead Kit. 
♦Meter sensitivity: 20uA. 

PRICE £19/17/6 

Including Sales Tax. 


MODEL RH.5 


MODEL RH-955 


RADIO HOUSE PTY. LTD. 

308 PITT STREET, SYDNEY. Also of 760 George Si., and 6 Royal Arcade. 
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mately concerned with high fidelity affairs 
in the U.S., he reveals no great enthusi¬ 
asm for big, luscious sound to back the 
present type of television image. 

His reservations are based on psy¬ 
chological factors and run closely 
parallel to my own impressions — al¬ 
though I must admit that they are only 
impressions, as far as I am concerned, 
unproven to date by serious experiment. 

Considered alone, Canby sees high 
fidelity sound, not as recreating a literal 
“original,” but as creating a highly suc¬ 
cessful illusion. The visual, which be¬ 
longs to it, is supplied purely by the 
listener’s imagination and therin lies its 
only limitation. To the listener who is 
interested enough to appreciate the dif¬ 
ference, the provision of bigger, wider, 
more generous sound is accompanied 
automatically by the bigger, wider, more 
generous mental image. 

The two expand together. 

DIFFERENT IMAGE 

Television also depends for its success 
upon the creation of a successful image 
but in a very different manner from hi- 
fi sound. 

The TV “image” begins right back 
in the studio and on the set, where all 
kinds of tricks and techniques have to 
be used to make the picture and sound 
seem to come from the same source — 
but with never a microphone in sight. 
An intimate fusion of picture and sound 
has to be effected, which should there¬ 
after be maintained. 

In the home, the television picture 
does not enjoy the freedom of the view¬ 
er’s imagination; it has very definite and 
very limited orders of dimension and 
quality. The sound must be close to 
it and compatible with it, or the illu¬ 
sion suffers. 

Canby’s contention is that, to divert 
the sound to big, remote and above all, 
widely displaced stereo speakers is to 
sponsor a mental image which is at vari¬ 
ance with the real one presented on the 
small-scale screen. The fusion is not en¬ 
hanced but jeopardised. I quote: 

"At least your present TV sound ap¬ 
pears to come from the screen. You 
don’t even think about it, of course, and 
for a good reason. You don’t have to. 
The illusion of identity, sound-and-sight 
is extremely well produced. But, via 
’big’ hi-fi speakers , your sound suddenly 
is huge, loud, wide, broad, tall, space¬ 
filling. 

u And the TV picture? Suddenly you 
have a fuzzy little thing by comparison, 
lost within its extremely narrow, angular 
dimension. Not good at all. Incompari- 
bility between big sound and small pic¬ 
ture, between sharp, wide-range sound 
and soft, unsharp picture defeats the 
entire purpose of the overall TV trans¬ 
mission, doesn’t it?” 

SUMMARISING 

Canby is not against stereo for tele¬ 
vision but he is not impressed by the 
concept of high, wide and handsome 
stereo for television. He feels, rather, 
that while the television picture remains 
what it is (and it’s 525 lines in America, 
remember) the sound will be most com¬ 
patible if presented on a limited scale 
from speakers merely placed to either 
side of the screen. 

But, he asks, can you imagine any 
manufacturer advertising that his TV 
sets are better than a rival’s because they 
feature lo-fi sound? 
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’GERMAN" PHRASES FOI) GUIDED WEAPON EXPERTS 




Not intended os " Argument " material but surely good lor a laugh is 
this list oI "German" phrases forwarded to us by a reader at the 
Woomera rocket range, 

Dcs Skientifiker Gessenwerker Firenkrakker 
Firenschpitter mit Smoken-und-Schnorten 
Das Skwirten Jucenkind Firenschpitter 
Das Schteerenwerke 

Das Schnibalische Schtargaxen Peppenglasser 
mit Kompwtenrattacen Schteereenwerke 
Das sendcn Often mit ein Pattenbacker und 
Fingeren Gekrossen Schteerenwerke 
Das Pulhn-und-Schoven Werke 
Das Loudenboomer 

Das Earengeschplitten Loudenboomer 
Das Earengeschplitten Loudenboomer mit ein 
gross Holengraund und alles kaput 
Das Bullzei mit Laudscheer 
Das Scheerbadlucken 
Das Schweeren 

Dcs Schteerenwerke von Homensenden mit 
warmen Echschorsten 

Das Schteerenewerke von Homensenden mit 
Blipblipecholisten 

Ein Kristolgazen Und Hittenmissen-gessenwerke Mann 
Das Firenkrakker Upflingermaschine 
Das Firenkrakker Pusspussupflingermaschine 


Guided Missile 
Rocket Engine 
Liquid Rocket 
Guidance System 
Celestial Guidance 

Pre-set Guidance 

Control System 
Warhead 

Nuclear Warhead 
Hydrogen Warhead 

Direct Hit 
Near Miss 
Misfire 

Infra-Red Homing 
Radar Homing 


Missile Engineer 
Launcher 

Catapult Launcher 




Be Paid What You 
are REALLY WORTH! 


£ 


Develop your aptitudes at your own pace, for recognition that brings 
HIGHER PAY. Begin YOUR Progress Today! Select the course 
you want and which will benefit you most. ICS will send YOU 
promptly a FREE illustrated BOOK, giving FULL DETAILS. 


1 GENERAL 

I Journalism — Short Storias 
Writing for Radio & TV 

I Inferior Dacorating 

Etiquatta & Enfertaining 
Textiles 

I Photography 

Mathematics 

I General Education 

Dressmaking 

DRAUGHTSMANSHIP 

| Architectural 

I Builders' Plan Drawing 

Mechanical Structural 
Surveying & Mapping 

ILLUSTRATING 

StiH Life—Landscape 

I Caricature & Cartoons 

011 V Water Colour. 
Fashion Drawing 

I Showcards A Tickets 

Signwriting 

COMMERCIAL 

Accountancy 
Cost Accountancy 

I General Bookkeeping 

Salesmanship 
• Shorthand Typing 


Retail Management 
Commercial Managem't 
Small Business Owners 
Hotel-Motel Management 
Club Administration 
Window Dressing 
Business Letters 
BUILDING 

Arch, fact ura 
Building Contracting 
Carpentry, Joinery 
Structural Engineering 
Concrete Engineering 
Estimate & Quantities 
Roofing, SteerSquare 
Timber Home Building 

INDUSTRIAL 

All Mechanical Eng. 
Fitting & Turning 
Soft Drink Manufacture 
Air Conditioning 
Gas or Elect. Welding 
Chemistry, Plastics 
Electronics 
Electrical Mechanics 
Radio Eng. or Service 
Television 
Refrigeration 
Diesel Engines 


Auto Mechanics 
Civil Engineer 
Production Managem’t 
Industrial Management 
Executive Training 
Modern Supervision 
SPECIAL EXAMINATION 
COACHING COURSES 
Account'ey: All Exams 
Institute of Secretaries 
Inst. Cost Accountants 
Inst. Sales & Marketing. 
Metric, or Leav. Cert. 
Intermediate Certificate 
Senior or Junior Public 
C'wealth Clerical bams 
Police Entrance bam 
Nurses' Entrance Exam 
Steam Certificate 
Refrigeration Certificate 
Radio baminations 
Inst. Auto. Mech. Engrs. 
Inst. Diesel Engineers 
Shire Overseers' bam 
Engineers' Institutions. 

ADVERTISING 

Copywriting 
Commercial Art 
Advert'g Inst. Aust. 


to INTERNATIONAL CORRESPONDENCE 
Dept. 526 SCHOOLS, 

SYDNEY: 140 Elisabeth Street. Tele.: 61.6566 
MELBOURNE: 234 Collins Street. Tele.: 63.7327 
■RISBANE: A.M.P. Building, Edward Street. Tele.: 2.6I2S 
ADELAIDE: TSG Building, King William St. Tele.: W.4I48 
PERTH: C’wealth Bank Building. 55 William St. Tele.: 21.7268 
NEW ZEALAND: Wellington, 182 Wakefield St.Tele.: 53.109 
Please send Free Book on_...._..._„_____ .. .. 


I NAME (Mr, Mrs, Miss)_AGE _ 

| ADDRESS .... 

I ..STATE_Dtpt. 526 


^OCCUPATION .... 


____PHONE.... 




















UNIVERSITY Of NS.W. 
RADIO CONVERTER 

Ready to use 


Work* with the smallest Transistor 
your mantel or car radio WITHOUT 
ALTERATION. Size Jin x 2?n x I in. 
PRICE £ S. Battery 7/4 extra. 


watt P.A. AMPLIFIER 

NOW . . . R.C.S. make available in one complete kit all 
the components for the famous R. and H. sets listed. 
Remember, these are not so-called "identical" or "near 

port*—THESE are the genuine parts used in 
THE ORIGINAL PRINTED CIRCUIT DESIGNS! These pack¬ 
age deals are available direct to YOU by mail. 

Part $98. 30 watt P.A. Amplifier, complete kit of parts 

to the smallest screw (postage 10/) £27 

t>inet l 


Part 597. 30 watt P.A. cabir 


Part 601. 2 Unit Intercom. 

Part 602. RF and Audio Transport* 4 
Part 603. RF Section Transporta 6 
Part 604. RF Section RF Transporta 7 
Part 605. Audio Section 500 mw 


hardware kit (post. 5/) £5/4/ 


£7/6/3 
£9/19/3 
£7/14/3 
£ 10 / 6/8 
£4/13/9 


ALL TRANSISTOR CAR RADIO 


Kit P/no. 584, £26/10/0 Complete to even the last self-tapping 
screw. Speaker and aerial not included. Post 10/-. 

THESE SETS AND COMPLETE KITS POSTED TO YOU DIRECT! WRITE 


PERSONAL 
TRANSISTOR RADIO 

§ / I transistor—I diode 
KlJ / M including battery 
J7 / II READY TO OPERATE. 
V IDEAL GIFT. 

Postage I/-. Interstate 2/-. 

FOR PARTS LIST! 


iBi ^ iiB JPflrtHirtedJbelow 

TRANSISTOR COILS 


AND IF'S. 

Part No. 

174 Single Tuned IF 455 Kc 14/2 

175 Single Tuned IF 455 Kc 14/2 

176 Double Tuned IF 455 Kc 16/2 

177 Double Tuned IF 455 Kc 16/2 

178 Double Tuned IF 455 Kc 16/2 

179 Transporta IF 15/10 

248 Osc. Coil 14/2 

249C Aerial Coil with rod £1 

252 RF Coil 14/2 

253 Car Aerial Coil 15/8 

221 Aer. coil valve 15/8 

222 RF coil valve 14/2 

118 IF Var. Fel. 455 Kc 18/9 

119 Standard IF valve 455 Kc 16/2 


Sales tax included. 


R.C.S. 

Radio Pry. Ltd. 

S5i Forest Rd„ BEXLEY, N.S.W. 
LW3491, LW5385. 


FILTERS 

Part No. 

II Aer. Filter Kit 116/8 

26 j amp Line Filter 39/9 

27 2 amp Line Filter 48/9 

(Sales tax incl.) 

DIALS AND KNOBS 

453 Dial and Knob 300pf Gang 12/6 
458 Dial and Knob 300pf Gang 12/6 
Sales tax included 


oyoilable oil electrical »tore» 


printed Circuits 


Part 

No. 


558 

Amp. Audio Trinsporta 6 

and 7 


25/- 

559 

RF Section Transport* 6 

25/- 

562 

RF Section Transport* 7 

25/- 

567 

RF Stage 3 gang Transport* 7 25/- 

568 

TV Video Strip R. end H. 

25/- 

569 

Audio end RF Transport* 4 

25/- 

577 

University Convert* 62/1C 

25/- 

578 

Basic Converter 6I/9C 

25/- 

580 

Car Radio 

37/6 

586 

Preamplifier 61/1 IP 

25/- 

587 

Preamplifier 61/11 PI 

25/- 

591 

30 W.P.A. Amplifier 

35/- 

599 

Mullard 3/3 Stereo, each 

25/- 

606 

Mullard 10/10 Stereo—pr. 

65/- 

Sales tax included 



n 



bockgroi 


noise reduced. Front to 


Trqo|^sorrt^f^dback reduc^d^by < 
^oteristr^with this High grade Higl 


Cardioid char 


27XA CRYSTAL 
CARDIOID 

FIRST OF ITS TWFtfXD 
IN AUSTRALIA./ 


frequency range achieved with this fully pro- 
ed Crystal Element, 
ttractive Case for Stand Oy Hand operation fin¬ 
ished in two-tone Beige colour and 12 feet of 
Cable. 



AGENTS D. K. Northover & Co. — Neil Muller Ltd. — Homecrafts (Tas.) Pty. Ltd. — Jacoby, Mitchell & Co. Pty. Ltd. T. H. Martin Ptv. Ltd. 
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TECHNICAL BOOK REVIEW 


ELEMENTARY INDUSTRIAL ELEC¬ 
TRONICS, Volumes 1 and 2, by 
Leonard C. Lane. John F. Rider 
Publisher Inc., 116 W. 14th Street, 
New York, N.Y. Soft covers, 5Jin 
x 81in, 344 pages. Many illustra¬ 
tions and diagrams. American 
price, 7.80 dpllars per set. 

The author of this work is president 
of the Pierce School of Radio and Tele¬ 
vision in New York, president of the 
Radio and Television Training of 
America, and a past-president of the 
National Association of Private Voca¬ 
tional Schools. He received his B.S. de¬ 
gree at Long Island University and his 
M.A. degree at Columbia University. 

It should go without saying that the 
field of industrial electronics is already 
with us and is here to stay. This field 
has a tremendous potential and threatens 
to dwarf the present radio and television 
industries in the foreseeable future. As 
a result, the demand for skilled person¬ 
nel to cope with this situation will con¬ 
tinue to increase. These volumes will 
meet a much-needed basic course for 
persons wishing to enter the industrial 
electronics field. 

Each volume consists of seven les¬ 
sons and to give the reader some idea, 
a list of lesson headings is given: 

(1) We Say Hello to a New Career. 

(2) We Meet New Types of Tubes. 

(3) Switches and Relays. 

(4) Circuits—Some New, Some Old. 

(5) Magnetic Amplifiers. 

(6) Rectifiers and Rectifier Circuits. 

(7) Motors and Motor Control. 

(8) Heating and Welding. 

(9) Electronic Switching. 

(10) Computer Arithmetic. 

(11) Comparison Systems. 

(12) Transducers. 

(13) Instrumentation. 

(14) Miscellaneous Industrial Elec¬ 
tronics Application. 

Many “would be” industrial elec¬ 
tronics technicians are scared off by the 
apparent complexity of circuits and 

SIMPLE SETS 

(Continued from Page 51.) 

sive heat is not applied to the transistor 
by the soldering iron. The suggested 
idea is to hold the lead with a pair of 
long-nose pliers untij the joint has cooled. 

With the aid of the wiring diagrams 
there should be no difficulty in con¬ 
structing these sets. There are no prob¬ 
lems with layout except possibly the 
need to allow some space between the 
coil and the tuning capacitor. 

With the regenerative receiver, opti¬ 
mum performance js normally obtained 
with the regeneration control adjusted 
just short of active oscillation and the 
actual position of tjie control will vary 
from station to station. Some adjust¬ 
ment to the placement and number of 
turns of the feedback winding is per¬ 
missible if you desire to experiment. 

It is hoped that these circuits provide 
interesting hours during construction, 
followed by more hours of enjoyable 
listening. 

Radio, Television & Hobbles, March. 19i 


equipment. This notion is dispelled by 
the author, who takes the reader who is 
familiar with radio and television prin¬ 
ciples and introduces him simply and 
gently to new applications of the older 
techniques. 

Mathematics are kept to an absolute 
minimum and the lessons are so written 
as to hold the student’s interest right to 
the last page. After studying this work, 
the student should be fitted to take on 
more advanced books on the subject. 

Our copies came direct from the pub¬ 
lishers but copies should be available 
from local booksellers in the near future. 
(I.L.P.). 

★ ★ ★ 

FUNDAMENTALS OF MODERN 
SEMI-CONDUCTORS, by Barron 
Kemp and R. H. McDonald. Soft 
cover, 160 pages 5i by 81 inches of 
text material and illustrations. Pub¬ 
lished by Howard W. Sams and Co. 
Inc., of Indianapolis, Indiana. 

This book gives information on the 
various types of semi-conductors being 
used in today’s electronic circuitry. The 
information is presented in a clear and 
uncomplicated style with an absolute 
minimum of mathematics and formulas 
and should appeal to the practicing 
technician who already has some know¬ 
ledge of transistor technology. Al¬ 
though it commences with a brief re¬ 
view of solid state physics it would really 
be of little value to the complete new¬ 
comer to the field. 

The eight chapters cover: Semi-con¬ 
ductor Electronics, Transistor Techno¬ 
logy, Junctions Diodes and Rectifiers, 
Transistor Types, Phototransistors, Other 
Semi-conductor Devices, Parametric Am¬ 
plifiers. Among the new devices covered 
are tetrodes, field effect transistors, 
P.N.P.N. semi-conductors, mesa tran¬ 
sistors. tunnel and other special diodes, 
phototransistors, and many others. 

Our copy came direct from the pub¬ 
lisher, but copies should be available 
from leading booksellers in due course. 
—(K.W.J.) 

★ ★ ★ 

ENTROPY, by J. D. Fast Philips Tech¬ 
nical Library Publication. Hard 
cover, 6in x 9in, 313 pages. With 
many explanatory diagrams. 

This book, although a little off the 
electronics track, will no doubt interest 
many of our more academic and engin¬ 
eering readers. Written by the chief 
metallurgist in the Philips Research 
Laboratories, who is also a Professor at 
the Eindhoven Technical University, it 
is intended according to the title to ex¬ 
plain “the significance of the concept of 
entropy and its applications in science 
and technology.” 

Considering that most engineering and 
science students seem to find thermo¬ 
dynamical concepts—particularly entropy 
and enthalpy—rather puzzling, and poor¬ 
ly covered by the usual texts, this book 
should prove very popular. In the tradi¬ 
tion of the previous books in the Philips 
Technical Library series, it explains the 
subject in a most concise, lucid and un¬ 
ambiguous manner. 


Little detailed knowledge of thermo¬ 
dynamics is assumed, most of the gene¬ 
ral concepts required for an understand¬ 
ing of entropy being developed in the 
introductory chapter. Thus the book 
would be very suitable for engineers 
wishing to “brush up” on the thermo¬ 
dynamics in order to keep in touch with 
many of the current developments in 
electronics which involve heat and energy 
conversion. 

As a guide, the chapters of the book 
are: 

(1) The Concept of Entropy in Classi¬ 
cal Thermodynamics. 

(2) The Statistical Significance of the 
Entropy Concept. 

(3) Applications of the Concept of 
Entropy. 

(4) Quantum Mechanics and Statistics. 

(5) The Entropy of Monatomic Gases. 

(6) The Entropy of Diatomic Gases. 

As the titles of the chapters reveal, 

the book has been written with engineer¬ 
ing and physics people in mind. Thus, 
although ostensibly a thermodynamics 
text, it covers quantum mechanical con¬ 
cepts and electron physics, discussing 
the relation between these fields and 
thermodynamics and showing the many- 
sidedness of the entropy concept. As 
one might expect, the metallurgical as¬ 
pects of entropy are also given consider¬ 
able treatment. Sections on ferromag¬ 
netism and fuel cells will be of interest 
to electrical engineers in particular. 

In conclusion, then, a well conceived 
and executed treatise on entropy and its 
consequences in physics and engineering. 
It should be of considerable assistance 
to university students, and is deserving 
of a place on the reference shelf of the 
professional engineer. 

Our copy came direct from the pub¬ 
lisher in Holland, but we have been in¬ 
formed that copies are now available 
from local Philips branches, via the tech¬ 
nical booksellers. The Australian price 
is £3/15/. (J.R.) 

★ ★ ★ 

EXPERIMENTAL CHEMISTRY FOR 
BOYS and EXPERIMENTAL 
BIOLOGY FOR BOYS. Both books 
written by Morris Goran and pub¬ 
lished by John F. Rider Inc., New 
York, contains 144 pages, 81 in by 
11 in, in stiff cover. 

The former contains 80 experiments 
within 12 chapters, some of which are 
entitled ‘The States of Matter,” “Mix¬ 
tures,” “Elements,” “Compounds.” 
“Chemical Reactions,” “Organic Chemis¬ 
try,” “Chemical Equilibrium,” “Radio¬ 
chemistry.” 

The latter contains a total of 104 
experiments divided into 11 chapters. 
Some of these are entitled “Propeities of 
Life,” “Plant Characteristics,” “Animal 
Characteristics,” “Human Physiology,” 
“Economic Biology,” “Embryology” and 
“Genetics.” 

Both books are well illustrated by 
sketches and would appear extremely 
useful to students in the 12- to 15-year- 
old group. Science clubs and Boy Scouts 
groups may also find them of value. 

Our copies were received direct from 
the publishers. (J.D.). 
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Complete KIT for TRANSISTOR S PORTABLE £12/17/6 


SCOOP PURCHASE OF MANUFACTURERS STOCK OF TRANSISTOR COM¬ 
PONENTS ENABLES US TO SUPPLY THIS KIT AT NEARLY i PRICE 

The complete kit of parts for the Transistor Six includes 6 transistors, printed 
circuit board, coil kit, Magnavox 4T speaker, Ferguson transformers, battery and 
all necessary parts to complete the set, including an attractive plastic covered case. 

CAN BE SUPPLIED WITH LEATHER-COVERED CASE AT 20/- EXTRA. 
Wired and Tested, £2 extra. Dials available for all States. 

POST AND PACKING EXTRA. N.S.W. 8/6, INTERSTATE 12/6. 




CORDLESS - MANTEL RECEIVER 

COMPLETE KIT OF PARTS—AS SUPPLIED FOR TRANSISTOR 6 PORTABLE 
BUT USING AN ATTRACTIVE PLASTIC CABINET WITH LARGE HANDSPAN DIAL AND 
GOLD TRIM AND INCORPORATING ROLA 5in x 7in TYPE “L” SPEAKER WITH HEAVY 

DUTY BATTERY. 


Post and Packing: N.S.W. 20 
Interstate 27 6. 


£14/17/6. Wired and tested £2 extra 

NEW VALVES AT BARGAIN PRICES 


616. M 

1C4. 7/« 

1T4. 4/6 

3S4.10/ 

1A7GT. 9/6 

1D8GT. 9/6 

6K8G. 6/9 

6517GT. 9/6 

12K8.10/ 


ER32 .. . 
6SA7GT .. 

£C|f 7 

... 6/9 
.. 9/6 

5/6 

1K5G . 

1M5G 

2/6 

3/ 

3/ 

5/ 

8/6 

2/6 

7C5 . 

6H6GT . . . 

,. .. 4/6 1S5 . 

. .. 2/6 VR65A. 

1K7G 

6K7GT .. 

.7/9 7193 . 

05n / • • 

1Q5G .. .. 
1P5G 

1CTG .. 

.. .. 2/6 
.. ., 2/6 
.. .. 3/ 

6C8G .. . .. 

6SS7 .. . 

6H6 . 

6U7G .. .. 

7C7 . 

78 . 

. .. 5/ 

.... 3 ft 
.. ., Vi 

12A6 .. 

i 12SH7 . 

; 6K7G . 


Please 

add postage on 

all 

valves. 


955 .. 

954 . 


9/6 

2/6 

2/ 

5/ 

51 

4/6 

2/6 

2/6 


NEW VALVE SOCKETS: Ceramic EF50 Sockets, 2/6 e*. American moulded Loctal, It ta. Octal 8-pln wafer, d ®* e “v 5BPI ***** 
Ceramic, 7/6. Amphenol 5-pin ceramic, 2/6 ca. 7 and 9-pin Miniature, 1/ ea. 9-pin with shield, 2/6. All Postage Extra. 


NEW MINIATURE 9-PIN PLUGS AND SOCKETS, 2/6 PER PAIR. POST AND PACKING, I/. 


NEW MINIATURE COILS and I.F. TRANSFORMERS: Aerial, R.F. or Oscillator Coils, 7/6 
Short Wave Coils, 16 to 49 metres, 5/6 ea. 


ea. Pott If. I.F. Transformers, 9/6. Po«t It. 



NEW MULTIMETERS — 61 /- extra 

METER 0-lmA 1000 OHMS PER VOLT 
CURRENT 
RANGES 
6—-IMA 
0—100MA 
0—500MA 

SUPPLIED COMPLETE WITH TEST LEADS. RANGE 9-100,000 OHMS. 


!♦» 

A.C. RANGES 

D.C. RAN 

I* 

O-10v 

0—1 Ov 


O—50v 

0—50v 

<** 

0—250v 

0—250? 

• * 

0—5O0v 

0—500v 


0—lOOOv 

0—lQOOv 


BATTERY CHARGER RECTIFIERS 

New Selenium Rectifiers, 6 or 12 volt, at 4 amp., 37/6. 

Post, N.S.W., 7/6i Interstate, 10/. 

Transformer for above rectifier tapped for 6 or 12 volt, with circuit 
for charger, 47/6. 

Post, N.S.W., 7/6i Interstate, 10/. 


As above, 6 or 12 v., at 2 amp., 27/6. 
Post: N.S.W., 3/6} Interstate, 4/6. 

Transformer for above, 37/6. 
Post: N.S.W., 3/6) Interstate, 4/6. 


MINIATURE COILS, slug tuned suitable for 
S.W. or TV COILS 7/6 per do*. As ab^ve 
-Post 2/. 


rewinding Broadcast, 
in cans 12/ per doz. 


Magneti 


rystal 1 
tic 5/. 


Post 1/. 


7/6. 


NEW CONTACT RECTIFIERS 
115 Volt 60 ma 7/6. Post 1/. 


DUAL CONCENTRIC 
POTENTIOMETERS 

1 meg + 200K + switch. 

.5 meg + 50K + switch. 

-1 meg + 5K. 

.5 meg + 10K. * 

.1 meg + 20K. WO GO. 


PILLO-FONE EXTENSION UNIT 

IT’S A REAL MINIATURE 
WITH ROLA UNIT 

Install it anywhere, in 
the sick room, work¬ 
shop, garage or any 
room in the house. 
Just connect across 
voice coil of the exist¬ 
ing speaker. The 
“PILLO - FONE” IS 
THE MOST CON- 
VENIENT LITTLE 
UNIT YET DEVISED. 
3'/2in Diameter by 1-Viin 
deep. POST >yy /a 
FREE. O 



NEW HIGH IMPEDANCE 
HEADPHONES 

2000 ohms . 25/ 

4000 ohms . 28/6 

Low Impedance Stereo 

Headphones . 22/6 

Post 2/6. 


NEW POWER TRANSFORMERS 


60mA prim.: 240v with 230v tapping. See. 285 
x 285 with 6.3v filament winding 60mA. 

•yr / Plus postage: N.S.W., 

_ O/- 3/6; Int., 5/3. 

NEW MIDGET POWER TRANS. 

40mA prim., 250v. Sec. 225 x 225 with 6.3v 
FU. Winding. Postage: N.S.W., 2/6) 

A / / O Interstate, 4/6. 
30mA 240v Prim. 150 x 150v. Sec. with 6.3v 
Fil. Winding. / Postage: N.S.W., 2/6; 

dLj / * Interstate, 3/6. 

MICA AND CERAMIC 
CONDENSERS 

Standard Mica Condensers, small current types 
per 100. 

Postage 1/6. 


12/6 


NEW RESISTORS 
AND CONDENSERS 

These new Resistors (mainly I.R.C.) 
and Condensers include many popular 
values. The condensers are paper, 
mica and ceramic, some are older types 
and shop soiled. 

RESISTORS OR CONDENSERS, 

12/6 per 100. 

Post and Packing 2/9 extra. 

EXTENSION SPEAKERS 

New Rola 9x6 speakers in case with vobune 
control, 75/. Post: Interstate, 5/6) N.S.W., At. 


NEW POTENTIOMETERS 


With SWITCH 
STANDARD 
SPINDLE 

WITH SWITCH 
SHORT 
SPINDLE 

LESS SWITCH 
STANDARD 
SPINDLE 

LESS SWITCH 
SHORT 
SPINDLE 

l.MEG 

2,500 ohms. 

15,000 ohms. 

2.MEG 

500,000 ohms. 

25 k 

l.MEG 

2/3 ea. 

100,000 ohms. 

100,000 ohms. 

200,000 ohms. 
500.000 ohms. 


50,000 ohms. 

500,000 ohms. 

5,000 ohms. 


5/6 ea. 

2/6 ea. 

500 ohms. W.W. 
3/6 ea. 



25,000 ohm screwdriver adjustment, 1/9. 


TAB. POTS. 
(PRE-SET) 


25 k. 
250 k. 

1 meg. 

2 meg. 
2/4 


NATIONAL RADIO SUPPLIES 
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SPECIAL PURCHASE OF FACTORY STOCK 


PORTABLE RECORD PLRIER 



• 4-SPEED BJJL PLAYER 
CRYSTAL PICK-UP. 

• Hi l 7b SPEAKER IN FELT 
LINED ENCLOSURE GIVES EX- 
CELLENT REPRODUCTION FROM 
YOUR FAVOURITE RECORDINGS. 

• ATTRACTIVE TWO-TONB CARS* 
NET WITH PLASTIC TRIM. 
DIMENSIONS! 151a X 1 Jto X 7ta. 

£17/17/6 

Post N.S.W. 20/. Int. 30/. 


NEW PER-MAG SPEAKERS by Australia's leading 
Manufacturer AT LESS THAN HALF PRICE 


(We cannot advartha the name) 

5in Per Mag. 27/61 POST AND PACKING 

5in x 7in Per Mag . 27/6 J 

6in x 9in Per Mag . 32/6 

6in x 9in Per Mag. Heavy 

duty, 15 ohtn . 38/ 

8in Per Mag. 32/6 

12in Per Mag. 57/6 

Speaker Transformers for above 

5T or 7T 10/- 


N.S.W. 

3/6 

7/6 


Intartt.t. 

4/6 

7/6 

10 /- 


NEW GARRARD RECORD CHANGERS 

These New English Garrard Changers with High Fidelity Crystal Pick-ups and Sapphire Styti have hut been superseded. We are 
at LESS THAN HALF PRICE. Available in STEREO at £12/15/- 

POST AND PACKING EXTRA. NAW. 15/. OLD., VIC„ TAS., 22/6, WA, S.A., 36/. 


NEW REVERBERATION UNITS AT HALF PRICE 

Small quantity of Reverberation Units as used in Electronic Organs, Amplifiers and Radiograms. 
£7/15/ (list price £15/10/) Post and packing, 10/ extra. 


2,000 YDS TYGAN AND SARLON SPEAKER GRILLE FABRIC 

All popular colours 54in wide. List price 60/ per yard. To clear at 20/ per yard. 

Postage and packing N.S.W., 3/6* Interstate, 4/6. 


STANDARD TUNING CONDENSERS 


2 Gang Standard. 

3 Gang Standard.. .. 

2 Gang Standard with separate S.W. sections. 

2 Gang Standard Miniature with Planetary Reduction Drive 

Post and Packing on Cond. 3/6 


7/6 

10 / 

12/6 

1S/6 


PHONE PLUGS & JACKS 

SINGLE OR DOUBLE CIRCUIT JACKS 
WITH SHIELDED PLUGS 
8/6 PAIR 
Post and Pack. 1/ 


NEW A.W.A. OAK. SYNCH. RONOUS VIBRATORS, 7-pin, 6v. 10/ 
Post and Packing V. 


NYLEX HOOK-UP WIRE, Single .628, 14/ per 100 yards. 

Post N.S.W. 5/1 Interstate 7/6. 


SCOOP PURCHASE OF POTENTIOMETERS 
RESISTORS ADD CONDENSERS 

We have purchased the resistor and condenser stock held by Bush- 
Simpson who have ceased the manufacture of TV and radio equipment. 
The resistors are mainly I.R.C. and include most standard values from 
200 ohms to 5 meg in Vi, 1, and 2 watt. Also some wire wound. List 
price £4/10/ per 100. . ^ _ _ 

The condensers are in most popular makes and include mica ceramic, 
paper and electrolytic in most popular values. 

List price £5/10/ per 100. 

The potentiometers are all current types and include switch pots and 
dual concentric. List price £6 per dozen. 

SPECIAL PRICK FOR ABOVE 
Resistors or condensers In boxes of 100 mixed values 
20/ Post and packing 2/0. 

Potentiometers, 25/ per dox. Post and packing 2/9. 


NEW ELECTROLYTIC CONDENSERS 
AT LESS THAN HALF PRICE 


100 mfd + 200 mfd 350v .. .. .. .. 12 6 

8 mfd 525v. 3 6 

16 mfd 300v. 2 3 

32 mfd 275v. 2 6 

100 mfd 12v Miniature .2 0 

500 mfd 25v ... 2 0 

50 mfd 12v. 2 0 


POST 

EXTRA 


NEW HIGH FIDELITY DUAL (OHE 8in SPEAKER 

NEW IMPORTED 8” DUAL CONE HIGH FIDELITY SPEAKERS (we 
cannot advertise the make). Frequency response, 35 to 13,000 cycles power 
rating max. 10 watts, 800 ohm. Voice Coil. £2/17/6 (List Price £9/0/0). 
Post and Packing, N.S.W. 7/6, Interstate 14/-. 

FERGUSON HIGH FIDELITY MATCHING TRANSFORMER, 7T ohms 
or 8T Plate to Plate, £2/5/0 extra. 


NEW 4-SPEED STEREO 
PLAYER F.O.R. .. 


£ 10 / 10 / 


NEW STEREO CHANGER, 

4-SPEED F.O.R.£11/15/- 

SLIDER-SWITCHES 
10 pole 2-way silver plated contacts. 

3/9 



25 WATT. £26/17/6 

15 WATT .. .. .. .. £19/17/6 

Pott Extra on 15 Watt 
N.S.W. 10/ Interstate 15/. 

25 Watt by Rail or Air. 
Too Heavy for Post. 


HEW 15 & 25 WATT P.A. AMPLIFIERS 

The 25 Watt Amplifier utea 5 valves plus 2 rectifiers including two EF86 low noise valves as micro¬ 
phone preamplifier and two EL34 valves in push-pull output. 

AH amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 ohms. 

The 25 watt amplifier can be supplied with line output transformer tapped from 100 to 600 ohms if 
required at 20/ extra. 

Inputs provided for microphone, pick-up, and radio with mixing facilities and tone control. 

The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in Rola speaker for above (10 watt)...57/6 

Crystal Microphones for amplifier.47/6 
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STEREO TAPE TRACK STANDARDS 

A letter from a reader raises a question to which I personally have not 
had occasion to give much attention, namely the recognised disposition 
of left and right information on the tracks of a stereo tape. The matter 
is probably less urgent here than in countries where pre-recorded stereo 
tapes are widely used but it may be a good idea, nevertheless, to initiate 

discussion. 

By Neville Williams 


The letter in question reads as fol¬ 
lows: 

Dear Sir, 

Before the tumult and the shouting 
die over your recent stereo tape recor¬ 
der, it might be in order for you to 
make an authoritative statement con¬ 
cerning the convention used in record¬ 
ing which channel (left or right) on 
which track (upper or lower). 

It may prevent the annoyance of 
later having to swap connections every 
time a “foreign” tape is played on 
equipment having no “Stereo Reverse” 
control. 

To my knowledge, this matter has not 
been raised recently in any magazine al¬ 
though, from the instruction book of 
one commercially available machine, 
with stereo playback facilities (Philips 
EL3541), the left-hand channel is taken 
from tracks 1-4 (upper), the right-hand 
channel from tracks 2-3 (inner or 
lower). 

Is this the agreed convention? 

Yours faithfully, M.J.M. 

As I said above earlier, I have not 
had occasion to investigate the matter 
personally, any stereo recording I have 
done to date being of a purely per¬ 
sonal, transitory nature, as when test¬ 
ing equipment, etc. Since there was no 
intention to store the recorded material, 
it mattered little which way the micro¬ 
phones were disposed, provided the 
speakers were arranged to suit. 

However, where one is building a lib¬ 
rary of stereo material for subsequent 
use, it is worthwhile to make it com¬ 
patible with commercial practice so that 
the need is avoided, as our correspond¬ 
ent points out, for swapping leads to 


keep right and left information where 
it should be. 

But what is “commercial practice”? 
To find the answer to a question like 
this normally involves searching through 
all the books one can find and talking 
to everyone in the field you can think 
of, to discover customs, practices, dis¬ 
crepancies, “official” agreements and so 
on. As surely as one makes an “auth¬ 
oritative” statement without doing so, 
one is certain to be reprimanded for 
ignoring some substantial body of prac¬ 
tice. 

It so happens, however, that a recent 
article by Herman Burnstein in the 
magazine “Audio” surveys current tape 
practice and, among other things, dis¬ 
plays diagrammatically the prevailing 
convention (as he sees it), the disposi¬ 
tion of information with the half-track 
and quarter-track systems. Happily, this 
corresponds with the practise quoted 
for the Philips recorder so that some 
correspondence is established between 
European and American practice. 

At this stage I can do no better than 
reproduce with acknowledgement the 
relevant portion of Herman Bumstein’s 
article. If readers happen to have ar¬ 
rived at different views, after appropriate 
study of the subject, it provides the per¬ 
fect opportunity for debate. 

In the approximate decade and a half 
that the tape recorder has been with us, 
a device of this complexity cannot help but 
have undergone changes, some under the 
impact of stereo and others for different 
reasons. On the whole, these changes have 
been of an evolutionary sort. 

In the past several years, the attention 
of the high-fidelity tape fan has probably 
been most strongly focused on the ques¬ 
tion of format, that is, of track arrange¬ 


ment. This has been quite an unsettling 
question, involving a series of changes that 
tended to render tape machines obsolete 
unless subjected to fairly expensive modifi¬ 
cations. 

Fortunately, it now appears that the issue 
of format has been satisfactorily decided 
for a substantial time to come. 

For a goodly number of years, while all 
was mono, format was simple and quite 
standard. Most home machines operated 
on a half-track basis, as in (A) of Fig. 1. 

After a tape was recorded or played in 
one direction, using nominally half the 
tape width (with a safety island to prevent 
cross-talk between tracks), the reels were 
reversed by the operator so that the other 
half of the tape width could be used. 

If one desired to operate on a full-track 
basis, it was usually necessary to get full- 
track heads on special order. 

The confusion began with the advent of 
stereo, which employed tape as a popular 
medium before it made widespread use of 
disc and radio. 

Initially, stereo also operated on a half¬ 
track basis, as shown in Fig. 2, with the 
upper track being used for one channel 
and the lower track for the other. 

TWO PHASES 

Half-track stereo went through two 
phases. First, a staggered head arrange¬ 
ment, as in (B) of Fig. 1, was used; that is, 
two heads were employed, spaced about 
1.25in apart. The gap of one head spanned 
the upper track, while the gap of the other 
head spanned the lower track. 

But this was a cumbersome arrangement 
and after a while the in-line head (C), of 
Fig. 1, made its appearance, consisting 
actually of two heads within a single hous¬ 
ing, so that the gaps were one above the 
other in a vertical line. 

The in-line head called for a decided ad¬ 
vance in the art of head manufacture, an 
important part of the problem being to 
prevent crosstalk between what were, in 
effect, two heads in very close proximity. 

Hence quarter-track stereo (or four-track 
stereo as it is often erroneously called) was 
a natural development. Fig. 2 shows the 
quarter-track format. The tracks numbered 
1 and 3 are used when the tape is operated 
in one direction, and tracks 4 and 2 are 
used in the other direction. 

While quarter-track stereo solved the 
problems of convenience and of tape cost 
per minute of recording, it raised other 
problems. The narrower track means less 
signal is presented to the tape playback 
amplifier, making it more difficult to 
achieve a good signal-to-noise ratio. 



merit, as at 


"C," is now the recognised standard and corresponds with the in-line heads used on lour-track machines. 
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Also, the narrower track means there is 
less chance for tape irregularities to aver¬ 
age out, resulting in greater likelihood of 
such disturbances as drop-outs (sudden, 
brief drops in volume). However, improve¬ 
ments in heads and in tape have gone a 
long way toward coping with these prob¬ 
lems. 

The introduction of quarter-track heads 
has made quarter-track mono operation pos¬ 
sible, which means putting four instead of 
two mono tracks on tape and thereby doub¬ 
ling the amount of recording time for a 
given amount of tape. 

To take advantage of the possibility, some 
manufacturers have incorporated the 
necessary switching facilities in their tape 
machines to that 
the user can re¬ 
cord one channel 
without erasing the 
second channel. 

Even for new 
models of tape ma¬ 
chines, it has not 
been easy to keep 
pace with changes 
in format. Thus, 
today there are still 
some transitional 
problems. For ex¬ 
ample, some ma¬ 
chines provide for 
stereo recording on 


tinues to be so. Although 3.75 ips used 
to be derided as a medium for anything 
resembling high fidelity, today it is taken 
fairly serious because it permits response 
to about 10,000 cps, which is quite good. 

Inasmuch as today we can do about as 
well at half the speed of yesteryear, the 
1.875 ips speed is coming into increasing 
vogue. Response to about 5000 cps can 
now be attained at 1.875 ips, and there are 
substantial hopes for a still better future. 

In some, 7.5 ips is the accepted speed for 
high fidelity home tape recording. Virtu¬ 
ally all prerecorded tape is made at this 
speed. Although there was an attempt 
several years ago to build a market for 3.75 
ips pre-recorded tape, this effort seeing to 
have fallen by the wayside. 
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Figure 2, above: 
The normal dis¬ 
position of Inform¬ 
ation on four - 
track stereo tape . 

☆ 


Figure , 3 left: 
Typical basic re¬ 
cording losses in 
a tape machine 
operating at 7-\ 
i.p.s. To recover 
these losses in¬ 
volves the use of 
equalising circuits . 


a half-track basis, while permitting either 
half-track or quarter-track stereo play-back. 

To alternate between half-track and 
quarter-track playback, either of two 
methods is used: (1) A quarter-track head 
is employed for both modes of operation; 
(2) Two playback heads are employed, one 
quarter-track and the other half-track. 

Where only a quarter-track head is em¬ 
ployed, some machines permit this head to 
be shifted up or down, depending on the 
mode of operation, so that it will span as 
much of the recorded track as possible in 
each mode; other machines keep the head 
stationary to avoid the possibility of azi¬ 
muth misalignment as the head is moved 
up or down. 

The speeds principally in home use are 
hardly different today than they were al¬ 
most at the outset of the tape era. The 
major difference is in the performance, par¬ 
ticularly with respect to high-freqqency re¬ 
sponse, attainable at a given speed. 

Stated, conversely, for a given level of 
performance the speed requirement has been 
lowered by 50 per cent. 

Top quality home machines almost with¬ 
out exception used to offer a speed of 15 
ips. Today some do and a number don’t, 
with 7.5 ips being the highest speed of the 
latter. . 

Taking home machines as a class, 7.5 ips 
has been the most popular speed for many 
years. However, the upper response limit 
used to be considered about 8000 cps at this 
speed, whereas today 15,000 cps or more 
can be reproduced at 7.5 ips. 

A coupling of the 7.5 ips speed with 
3.75 ips has long b*en popular and con- 


The improvement in frequency response 
at a given speed is due to several factors, 
including playback heads with narrower 
gaps, improved tape oxide formulations, 
and better mastery by tape machine manu¬ 
facturers of a rather sophisticated art. 

The principal factor has been the develop¬ 
ment of heads with narrower gaps for play¬ 
back (a narrow gap is unimportant in re¬ 
cording; in fact, a relatively wide gap tends 
to be superior). 

Originally, tape playback heads (or heads 
for both recording and playback) had a gap 
about .0005in wide, which limited response 
to not much more than 7500 cps at 7.5 
ips. The next development brought heads 
boasting gaps of about .00025in, which 
made playback response to 15,000 cps feas¬ 
ible at 7.5 ips. 

In the last two years or so, gaps have 
been reduced to the order of about .0001in 
which theoretically permits playback re¬ 
sponse to 30,000 cps at 7.5 ips and to 
15,000 cps at 3.75 ips. 

However, as depicted in Figure 3, certain 
magnetic phenomena that occur in record¬ 
ing (demagnetisation and bias erase) make 
it impractical to try for 30,000 cps and 
15,000 cps response, respectively, at 7.5 and 
3.75 ips. 

This doesn’t mean it is impossible to 
record 15,000 cps at 3.75 ips. But it does 
mean that unddue sacrifices in terms of dis¬ 
tortion and scignal-to-noise ratio, which 
are interrelated with frequency response, 
would be required. On the other hand, 
it is quite possible that future developments 
will make it possible to attain at 3.75 ips 
that which we now enjoy at 7.5 ips, in the 



COMPLETE 


HI-FI 


SYSTEMS 


PRICED FROM 



1—Mil 8-8 Stereo Amplifier 

1— Dual 1006/A Changer/ 
Player 

2— Goodmans Axiette 
Speakers 

2—Column Speaker Cabinets 
1—Matching Equipment 
Cabinet 


SYSTEM No. 2 


SYSTEM No. 3 


SYSTEM No. 1 £126 


SYSTEM No. 4 £210 


SYSTEM No. 5 £325 


SYSTEM No. 6 £465 


1—Trio W25 Stereo Amplifier 
with built-in Tuners 

1— Labcraft 605 Motor Fitted 
with “All Balance” arm and 
Decca Deram Cartridge 

2— Goodmans 10" Speakers 

2—Speaker Cabinets 

1—Matching Equipment 
Cabinet 


1—Trio W45 Stereo Amplifier 

1— Labcraft 605 Motor with 
B & O Magnetic Pickup 

2— Goodmans Twin Cone 10" 
Speakers 

2—Speaker Cabinets 
1—Equipment Cabinet with 
Record Storage 


1—Trio W38 Stereo Amplifier 
with built-in tuners and 
Pre Amp, etc. 

1— Thorens TD135 Record 
Player fitted with Shure 
M33 Mag. Cartridge 

2— Goodmans Axiom 300 
Speakers 

2—Speaker Cabinets 

1—Matching Equipment 
Cabinet with Record 
Storage 


1—Quad Stereo Amplifier 
complete with Tuner 
1—Garrard 301 Transcription 
Motor 

1— Decca Mk. II Stereo 
Pickup 

2— Goodmans Axiom 300 
Speakers 

2—Speaker Cabinets 
1—Special Equipment Cabinet 

OPEN SATURDAY MORNINGS 


1—M ullard 4-4 Stereo ^ 
Amplifier 

1— Dual 1007/A Changer/ 
Player 

2— G oodmans Axiette 
Speakers 

2—Column Speaker Cabinets 
1—Matching Equipment 
Cabinet 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

175 Phillip St.. Sydney 
Telephone!: BW3718. BW 3926 


Sydney'! leading High-Fidelity 
Specialist 
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From England ... the NEW 


The specification is enhanced in several 
important aspects; notably wow and flutter 
and extended frequency response 


Ferrograph have achieved the impossible! In this new Series 5, 
they have succeeded in even further refining the advanced 
standard of performance for which Ferrograph are world- 
renowned. All who are seriously interested in the art of Tape 
Recording—and this includes those who use the Ferrograph 
professionally in scientific research, in teaching, in broadcasting 
and television, as well as for home entertainment—should hear 
this outstanding new model. 

Some of the new design features of the 5A/N 

1. New capstan/flywheel assembly giving improved "wow" and 
"flutter" figures—less than 0.16% at 7i" per sec. 

2. Frequency Response; 3J” per sec.: 40-10,000 c.p.s. ± 3 db 
7£" per sec.: 40-15,000 c.p.s. ± 3 db. 

3. Record pre-emphasis and playback equalisation are controlled by 
a switch which is electrically interlocked with the speed change 
lever. 

4. Can be switched direct from "wind on" to "wind off" and vice 
versa, without stopping the instrument. 

5. In the "record" position, the internal speaker may be switched 
on or off to permit monitoring of the input signal. 

6. Two erase links are fitted, one disconnecting both bias and erase 
supplies, while the other disconnects the erase supply only. 

TAPE RECORDERS PTY. LTD. 

60 Clarence St., Sydney, N.S.W. BX 1571 

WRITE FOR free descriptive literature and name of your nearest 

Ferrograph Distributor who will gladly demonstrate this equipment. 


same way that 7.5 ips has replaced 15 ips. 

In fact, on a laboratory basis, response 
to 15,000 cps along with good performance 
in terms of distortion and signal-to-noise 
ratio has been demonstrated at a speed as 
low at 1.875 ips—but to repeat, on a labor¬ 
atory basis. 

One area in which home tape machines 
have shown notably slow progress is signal- 
to-noise ratio. In part, this is due to the 
change from a half-track to a quarter-track 
format, resulting in a signal loss exceeding 
6* db inasmuch as a quarter-track is some¬ 
what less than half as .wide as a half-track 
(because of the need for three safety islands 
instead of one). 

A tape of good quality inherently has 
a signal-to-noise ratio of something like 65 
to 70 db at 7.5 ips. This means that a 
400-cps signal recorded at a level produc¬ 
ing 3 per cent harmonic distortion on the 
tape will be about 65-70 db above the level 
of noise due to the tape itself. However, 
what we ordinarily have most to contend 
with is not the noise of the tape but of the 
tape amplifier, particularly the playback 
amplifier. 

BEST MACHINES 

The very best home tape machines are 
able to achieve signal-to-noise ratios of 
about 55 db on a quarter-track basis at 
7.5 ips. True, they could also achieve 55 
db years ago, but then it was on a half¬ 
track basis. Hence, in relative terms, there 
has been improvement. Such improvement 
is due to the development of superior play¬ 
back heads having high inductance and 
therefore capable of delivering relatively 
large amounts of signal (in absolute terms, 
still only a very few millivolts). But these 
heads are found in machines having separ¬ 
ate heads for record and playback—that is, 
in the better tape recorders. 

In contrast to their generally poor show¬ 
ing in the matter of signal-to-noise, many 
home tape machines have made amazing 
strides with respect to wow and flutter. 

Whereas wow and flutter amounting to 
0.5 per cent or more was not uncommon 
in early units, today a fair number of tape 
recorders, including some that are quite 
moderate in cost, fall well within the pro¬ 
fessional limit of 0.2 per cent. 

In fact, a number of home machines have 
been credited with wow and flutter less than 
0.1 per cent. 

On the other hand, exceedingly few home 
machines have managed to come up to the 
professional specification that a machine 
shall operate within 0.2 per cent of exact 
speed. Most home tape recorders depart 
from exact speed by 0.5 per cent, some over 
1 per cent. 

NOT NOTICED 

Fortunately, most of us cannot detect, 
and therefore are not bothered by, devia¬ 
tions from correct pitch until they are over 
1 per cent, often well over this figure. But 
those few who have a keen sense of pitch 
must search carefully for a home tape 
machine that meets their needs, at least if 
they plan to play prerecorded tapes. If 
they plan to record and playback on the 
same machine, the speed error, if any, will 
be minimised. 

It is interesting to note that even home 
machines with hysteresis motors, which 
operate at quite constant speed, may have 
speed errors ranging from about 0.5 to 1 
per cent. What these machines lack is 
precise dimensional accuracy of the capstan, 
and possibly other parts, so necessary for 
very accurate speed. 

On the other hand, a hysteresis motor 
helps ensure constant speed from the begin¬ 
ning of the reel to the end of the reel, 
between recording and playback, and be¬ 
tween one day’s use aqd the next day’s use 
of the tape recorder. 

In contrast, other types of motors are 
subject to some speed change with varying 
voltage conditions and with the changing 
load on the motor as the take-up reel ac¬ 
cumulates tape. 
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Classical 
reviews 


By JULIAN RUSSELL 


SALOME—New approach to opera 


Strauss — Salome. Complete Opera. 
Salome (Biigit Nilsson); Herod 
(Gerhard Stolze); Herodias (Grace 
Hoffman); John the Baptist (Eber- 
hard Wachter); Narraboth (Walde- 
mar Kmentt); Page to Herodias 
(Josephine Veasey). The Vienna 
Philharmonic Orchestra conducted 
by Georg Solti. Decca Sonicstage 
SET228/9. 

“Sonicstage” calls for a word of ex¬ 
planation. Although Decca’s sleeve note 
by producer John Culshaw describes it 
as a “wholly new development” it is, in 
fact, an extension of the “multi-studio” 
technique previously developed by Decca 
in their recordings of “Rhinegold” and 
Tristan and Isolda.” 

It aims at capturing on disc details and 
effects which, though set down in the 
score by the composer, often pass un¬ 
noticed in the best performances in a 
theatre. The notes continue: 

“In scoring Salome, Strauss asked for 
the most extreme blends of tone colour, 
not all of which are practicable in a 
theatre during the course of one perfor¬ 
mance, since their success in aural terms 
often depends on a variable orchestral 
deployment. The Sonicstage technique 
employed in this recording was devoted 
to capturing these nuances. They are 
not exaggerated; they are not “monitor¬ 
ed”; they are exactly as Strauss wrote 
them.” 

The notes go on to say that Decca 
claims no substitute for theatre, but that 
the recording “does offer a new kind of 
personal involvement to the listener by 
placing him closer to the score, and thus 
to the drama, than has been possible 
hitherto.” 

Now all that reads most impressively. 
But does it “come off” on disc? Un¬ 
questionably yes! Even scholars who 
imagine they know the score will be 
surprised at the amount of relevant de¬ 
tail which emerges. 

This is not brought to the attention by 
artificial means but rather by a series of 
differing aural perspectives—impossible 
to obtain when orchestra and singers are 
immovably placed in an opera house. 
Also no stage spectacle is present to 
distract attention from the music. In¬ 
stead, the listener is encouraged to re¬ 
construct the tragic story through the 
mind’s ear, so to speak. 

This is not entirely new. If you re¬ 
call the two earlier steps in Decca’s 
“break-through” in operatic recording 
mentioned above, the “Rhinegold” and 
“Tristan and Isolda,” you will at once 
recognise the technique’s ancestry. The 
examples I allude to are the Nibelun- 
gens’ anvils in the first work and Bran- 
gane’s warning in the second act of the 
latter. 


in an ideal operatic production. 

In the Salome set there are, among 
others, two such dramatic “revelations” 
which are quite easy to spot immediately. 
The first is the diminuendo passage 
which follows the climactic orchestral 
outburst on the Baptist’s return to his 
well. Here, as the tumult subsides, is a 
truly horrifying orchestral comment on 
Salome’s thoughts. The unspoken obscen¬ 
ities of the Wilde play are graphically 
painted on to the listener’s mind. 

The second is towards the end of 
the opera where the stage directions call 
for a dark cloud to pass across the moon. 
Here, to quote John Culshaw again: 
“We have atempted to convey in aural 
terms the frightful intimacy and isola¬ 
tion of Salome; and we believe this is 
within the medium, an effect as legiti¬ 
mate and dramatically necessary as the 
dimming of the stage lights in a theatre 
production.” 

As to the performance, Decca's sing¬ 
ers are, with one exception, superb. Will- 
son sings the tremendously difficult role 
with astonishingly consistent beauty of 
tone and shapeliness of phrase. Stolze’s 
Herod reveals all that character’s lust- 
burdened weaknesses and fears. And 
Kmentt (Narraboth) sings the most beau¬ 
tiful phrases in the opera with passion¬ 
ate lyricism. 

Less successful, though never less than 
pleasing, is Wachter’s Baptist. He hasn’t 
all the weight necessary to express his 
disgust for Salome and his curse sounds 
a little hollow. But perhaps I write with 
prejudice after having heard Fischer- 
Dieskau in the role at Munich in Sep¬ 
tember last year. 

The chorus of bickering Jews is a 
marvel of balance, clarity and accuracy, 
and the Vienna Philharmonic, under 
Solti, play the glittering, seething music 
with a virtuosity which I can only de¬ 
scribe as electrifying. 

Decca are most certainly entitled to 
any amount of self-congratulation for 
this magnificent achievement. Next on 
the list? Wagner’s “Siegfried” which was 
being completed in Vienna just before 
I left Europe last year. 

★ ★ ★ 


without distinction and the playing of 
the Vienna State Opera Orchestra under 
his direction is uninspired. 

For instance in L’Apprenti Sorcier” 
the violin tone is markedly unsteady dur¬ 
ing the repeat of the introductory bars 
and, the tempo, which should be witttily 
frisky, just plods when the main tune 
gets under way. The sound improves 
late, especially with a slight bass boost. 

But oh! that cumbersome elephantine 
gait! It is so stiffly Germanic that the 
Apprentice’s broom seems to goose-step. 
Scherchen uses an abbreviated version of 
the piece, but even in this truncated form 
it goes on and on like a U.S. Senatorial 
filibuster. 

Chabrier’s “Espana” is more spirited, 
but still just fails to convince. Despite 
its fast tempo—sometimes too fast — it 
lacks elan. There is never a hint of 
the composer’s gay irony. Just a scram¬ 
ble through, I’m afraid, and the en¬ 
gineering towards the end is clumsy in 
the extreme. 

At one spot in Ravel’s “Bolero” the 
sound is so ill-defined that, without a 
score, it is difficult to say whether a 
solo instrument is a saxophone or a 
squashy-toned French horn. At an¬ 
other the clarinet’s intonation is pain¬ 
fully off-target, and at still another the 
piccolo doubles the melody like a hurdy- 
gurdy. The surface of both sides is 
prickly. 

Schercher. starts Falla’s “Ritual Fire 
Dance” slowly and trudges along at the 
same speed for quite a while, though he 
picks up the pace later. The “Dance 
of Terror” receives a much livelier per¬ 
formance altogether. 


Johan Sebastian Bach—Cantata No. 211 
—Schweight Stille, Paudert Nicht 
(Coffee Cantata); Cantata No. 212— 
Mer Hahn e» Neue Oberkeet (Pea¬ 
sant Cantata). Dietrich Fischer. 
Dieskau, Lisa Otto. Josef Traxei, 
with the Berlin Philharmonic Or¬ 
chestra conducted by Karl Forster. 
H.M.V. Mono ALP1888. 

This attractive disc offers two of 
Bach’s most genial cantatas in stylish 
performances. Both are humorous in 
intention and execution, the first mock¬ 
ing at a current craze for coffee drink¬ 
ing, the second welcoming, in Saxon 
dialect, a new rustic squire to a village 
near Leipzig. 


In both, results were recorded which, 
though expressly desired by the com¬ 
poser, are impossible of complete reali¬ 
sation in a theatre. Decca’s engineering 
placed them in exactly the prespective 
one would expect, but never finds, even 


Dukas— The Sorcerer’s Apprentice. Cha- 
bricr — Espana. Ravel — Bolero. 
Falla—Ritual Fire Dance and Dance 
of Terror. Vienna State Opera 
Orchestra conducted by Herman 
Scherchen. Westminster Stereo 
SWC—939,650. 

Herman Scherchen has for many 
years been in the forefront of advanced 
research into the recording, reproduction 
and even creation of music electroni¬ 
cally. He is visited by many students of 
these subjects and the former editor of 
this magazine, the late John Moyle, was 
no stranger to his studio in Switzerland. 

It is therefore difficult to imagine him 
being satisfied with the mediocre sound 
on this, his latest disc to be issued in 
Australia—a 12 inch Westminster put 
out by Festival. The engineering is quite 
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The material, both textually and 
musically, is slight, and requires unusu¬ 
ally deft handling to present it with wit 
and polish. It receives both here in 
generous proportions, the freshness and 
agility of the voices matched by the 
orchestral playing. 

Even scholars wise in the ways of 
early eighteenth century music may be 
surprised to discover the shrewdness of 
Bach’s musical characterisation, achiev¬ 
ed by the simplest of means, yet graph¬ 
ically delineated. These scholars may 
also detect wh^t is, to them, a larger 
string combination than is desirable to 
reproduce the chamber music quality of 
these two worjts. But their persuasive 
sprightliness should offer ample com¬ 
pensations. 

★ ★ ★ 

Telemann—Die Tageszeiten. Cantata in 
Four Movements. Ingrid Czermy 
(soprano); Gertraud Prenzlow (con¬ 
tralto); Gerhard Unger (tenor); Gun¬ 
ther Leib (baritone). Solisten- 
vereinigung and Chamber Orchestra 
of Berlin conducted by Helmut 
Koch. DGG Stereo 138785. 

This disc also should appeal to a lar¬ 
ger audience than the recent coteries 
which have sprpng up all over the world 
to indulge themselves in speculative re¬ 
construction of eighteenth century per¬ 
forming styles. Its theme is as simply 
effective as that in Haydn’s “Four Sea¬ 
sons,” a work which it anticipated by 
many years. 

Where Haydn uses the four seasons 
of the year as a setting for his four 
“movements,” Telemann describes the 
four periods of a day—dawn, noon, 
evening and night. And each of Tele¬ 
mann’s sections has its own soloist — 
a fresh-voiced light soprano for the 
dawn, a more fanguorous-toned contral¬ 
to to sing of resting in the shade away 
from the noonday heat, a tenor to paint 
lyrically a darkening sunset, and a bari¬ 
tone, with a highly imaginative bassoon 
obbligato, to recall nighttime thoughts 
of death and the grave. 

You will find your chief interest in the 
evocative nature-sketching in the beauti¬ 
fully played orchestral part and, to a 
somewhat lesser degree, in the well- 
disciplined singing of the chorus. But, 
generally speaking, the soloists lack the 
distinction of those heard in the Bach 
cantatas, though none fails because of 
a lapse in stylistic good manners. 

They are all intelligent singers, even 
though their voices are not out of the top 
drawer, so to speak. And the ingenuity 
of Telemann’s spore, and scoring, should 
charm the most carping of critics into 
a mood of grateful appreciation. 

★ ★ ★ 

Franck—Symphony in D Minor. French 
National Radio Orchestra conduct¬ 
ed by Sir Thomas Beecham. HMV 
Stereo ASD458. 

Franck—Symphony in D Minor. Le 
Chasseur Maudit. Orchestra of the 
Swiss Romande conducted by Ernest 
Ansermet. Decca Stereo SXL2291. 

Here are two very different accounts 
of the same symphony, both of them 
valid. Which one appeals to you the 
most will be a matter for vou to decide 
personally, though my preference is for 
the Beecham. 1 

His reading is much more voluptuous 
than Ansermet’s, Where the latter lets 
minor changes of tempo go unremarked, 
Beecham observed them punctiliously 
and his interpretation gains much in flex- 
iblity from their observance. Played 
immediately aftef Beecham’s, Ansermet’s 


performance sounds ever so slightly rigid 
and unyielding. 

Where Beecham luxuriates in sensual 
pleasure from the sounds he is produc¬ 
ing, Ansermet suggests aloofness which 
inhibits him from never becoming really 
involved in the composer’s pious, and, 
let it be confessed, sometimes trite ex¬ 
pressions. I must, however, hasten to add 
that there is not a phrase of Ansermet’s 
which is not elegantly shaped and deli¬ 
ciously played. 

The sound on both the Decca and 
HMV is first rate and is unlikely to give 
you the basis for a preference. But 
what may be a deciding factor is the 
inclusion by Decca of a second piece as 
a generous fill. HMV use the whole of 
the 12-inch disc for the D Minor Sym¬ 
phony, but Decca found room to add “Le 
Chasseur Maudit” in as fine a perfor¬ 
mance of that pleasing work as you will 
find anywhere. 

This symphonic poem wears well 
nowadays, despite the burden of its debt 
to Liszt, and Ansermet’s alert response 
to its simple melodrama produces a very 
exciting performance indeed. 

★ ★ ★ 

Shakespeare—Richard HI. Sound track 
of the Sir Laurence Olivier film. 
King Edward IV (Sir Cedric Hard- 
wlcke); Archbishop of Canterbury 
(Nicholas Hannen); Richard III (Sir 
Laurence Olivier); Buckingham (Sir 
Ralph Richardson); Clarence (Sir 
John Gielgud); Queen Elizabeth 
(Mary Kerridge); Jane Shore (Pam¬ 
ela Brown); Lady Anne (Claire 
Bloom); Norfolk (John Phillips); 
Henry Tudor (Stanley Baker), and 


complete supporting cast. World 
Record Club Mono ME2104/5/6. 

This is a recording of the film text 
used by Olivier for his production of 
Richard III which involved some changes 
in the original. As Alan Dent points 
out in his admirable note which accom¬ 
panies the handsomely boxed set, the 
cinema is not the theatre, and that while, 
in the theatre, the play needs very little 
under the three hours to act, the finally 
pruned film version ran for only two 
hours and forty minutes. 

This was effected by cutting only. In 
no instance was the text tampered with. 
Purists may therefore cry havoc over 
the complete elimination of the role of 
Queen Margaret, Henry Vi’s elderly 
widow who loathes Richard and is never 
at a loss to express her disgust. 

Mr Deat sums up this treatment pic¬ 
turesquely when he writes: “If we re¬ 
gard the play of Richard III as a living 
body. Queen Margaret may be com¬ 
pared to that body’s gall-bladder. Sir 
Laurence’s operation has removed her 
entirely. And just as many a person is 
walking around, hale and hearty, though 
with a gall-bladder removed, so Richard 
III remains a live thing after this dras¬ 
tic but successful operation.” 

In the same booklet as Mr Dent’s note 
is the story of the film, annotated for 
listening, so that those who have not 
seen the film version of the play have 
no difficulty in following the argument 
and reconstructing in their mind’s eye 
the action, too. And Walton’s eloquent 
musical background supplies the pagean¬ 
try which was such a successful feature 
of the film. 

Though there is bound to be a con¬ 
siderable body of enlightened opinion to 
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deplore the text as debased, a host of 
others will find this World Record Club 
set grand entertainment. This reviewer 
did, and so did others to whom he 
played it in part or complete. 

★ ★ ★ 

Beethoven—Septet, Op. 20. Members 
of the Vienna Octet. W ill Bos- 
kovsfey (violin); Gunther Breiten- 

bach (viola); Nikolaus Hubner 
(cello); Joliann Krump (double-bass); 
Alfred Boskovsky (clarinet); Josef 
Valeba (horn); Rudolf Hanzl 

(basoon). Decca Mono LXT5529. 

I have not heard the stereo issue of 
this disc, but the mono is excellent. And 
unless the stereo differs radically from 
most other two-channel registrations of 
small chamber-music combination 
monaural homogeneity of sound is to be 
preferred. Marked separation of the in¬ 
struments of small groups always sounds 
artificial to my ear. 

This mono, however, strikes just the 
balance for successful blending of the 
wind instruments with the strings while, 
at the same time, maintaining each in¬ 
strument’s personality. The player’s 
complete unanimity of purpose enchances 
the wholly satisfactory engineering. 

Attack and release are everywhere 
faultless, the phrasing elegant and the 
tone mellifluous. The Vienna Octet’s— 
minus one-urbane style makes listen¬ 
ing a delight, and the work itself, so 
easily assimilated at first hearing, should 
encourage those whose knowledge of 
chamber music is confined to string 
quartets to extend their interest to more 
unsuual combinations. 

★ ★ ★ 

Mahler—Symphony No. 4 in G Major. 
The Philharmonia Orchestra with 
Elisabeth Schwarzkopf (soprano) 
conducted by Otto Klemperer. Co¬ 
lumbia Stereo SAX2441. 

One feature of this recording is fault¬ 
less — the sound. It is at once clear, 
rich and alive. But this indubitable merit 
is offset by a surprisingly disappointing 
performance by Klemperer. 

In only two of the four movements 
—the landler and the finale—does he 
give us the kind of Mahler which might 
have been expected of him. The first of 
these moves with a beautifully easy gait, 
the orchestral texture of rare luminosity 
and clarity. The second, also ideal in its 
choice of tempo, has some lovely sing¬ 
ing by Elisabeth Schwarzkopf to add 
to its other felicities of performance. 

The first movement, however, 
shambles along at a pace which deprives 
it of much of its innocence. And the 
next, admirably played though it is, is 
denied its full effect by the likeness of 
its tempo to that of its predecessor’s. 
This lack of contrast results in the little 


“chucks” in the rhythm sounding too 
much like the “sleigh-bells” tune in the 
previous movement. 

Despite all these disappointments 
there is no gainsaying the beauty of the 
Philharmonia’s playing throughout. But 
to those whose enjoyment of Mahler’s 
music is the outcome of identification 
with Bruno Walter’s definitive readings, 
it will seem beautifully played in the 
wrong way. 

If you have either the Walter or 
Kletzki performances which appeared 
some three or four years ago, you can 
afford to pass Klemperer’s up without 
regret. 

In the Walter you will find complete 
realisation of the composer’s intentions, 
in the Kletzki slightly better engineering 
and the wholly enchanting playing of the 
orchestra—again the Philharmonia. 

If you are attracted to the work by 
the “Wunderhorn” song in the finale, 
your choice will lie between Klem¬ 
perer’s Schwarzkopf and Kletzki’s 
Emmy Loose, since Walter’s soprano is 
far from being in their class. 

A German/English text of the last 
movement song appears on the sleeve 
of the new Columbia issue. 

★ ★ ★ 

Mozart — Don Giovanni. Complete 
Opera. John Brownlee (Don Gio¬ 
vanni); David Franklin (The Com- 
mendatore); Ina Souez (Donna 
Anna); Koloman von Patsky (Don 
Ottavio); Salvatore Baccalon) (Le- 
perollo); Roy Henderson (Masetto); 
Audrey Mildmay (Zerlina). The 
Glyndebourne Festival Orchestra 
and Chorus conducted by Fritz 
Busch. Recorded in 1936. Trans- 
cribed to LP tapes, 1955. Recut un¬ 
der electronic techniques, 1962. 
World Record Club 2XEA586/91. 

You will be surprised at the excellent 
qualitv of the sound in this transfer to 
LP of a work recorded 27 years ago on 
78s. And your surprise will be still 
greater if you play the new set on stereo 
equipment. 

You will find difficulty in believing 
that the original is not of much more 
recent origin. Even the big ensemble 
numbers come off quite successfully. 

The performance was enthusiastically 
acclaimed when it first appeared, despite 
Sir Thomas Beecham’s ill-natured wit¬ 
ticism that “Good Mozart needs no 
Busch.” It is still stylistically impeccable 
and, at the budget price asked by the 
World Record Club, should still find its 
way into many homes. 

In the opinion of many, including this 
writer, “Don Giovanni” is one of the 
three greatest operas ever composed. 
The other two? The “Marriage of 
Figaro” and “Tristan and Isolda.” 
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FESTIVAL OF R.C.A. ARTISTS. Vol¬ 
ume One, Religious Concert Mono, 
R.C.A. L-101389. 

Here’s a record and a format which 
should really be popular with Gospel 
music enthusiasts. While maintaining 
the Gospel theme, it avoids the ever¬ 
present danger of monotony when an 
entire LP album is devoted to one artist 
or group. Consistently well recorded 
from track to track, this is one I can 
readily recommend: 

“The Lord Is My Shepherd”—George 
Beverly Shea; “My Lord What A Morn- 
in’ ”—Harry Belafonte; “Leave It There” 
—Connie Haines; “I’ll Walk With God” 
—Ed Lyman; “Beypnd the Sunset” — 
Ted and Gloria Roe; “It Matters To 
Him About You”—Tony Fontane; 
“Wonderful Words Of Life” — The Lay¬ 
men Singers; “Oh, Gentle Shepherd”— 
Bob Daniels; “How Great Thou Art”— 
The Billy Graham N.Y. International 
Crusade Choir; “Go Down, Moses” — 
Jerome Hines; “A Mighty Fortress Is 
Our God”—The Lutheran Hour Choir; 
“Now the Day Is Over; Abide With Me” 
— Tedd Smith. (W.N.W.) 

★ ★ ★ 


HE WALKS WITH THEE. Red Foley 
With The Anita Kerr Singers. 
Mono, Festival FL-30879. 

Red Foley, featured singer on U.S. 
radio and television networks, combines 
with the Anita Kerr Singers and a small 
group of musicians, un-named, to pre¬ 
sent a dozen Gospel songs in a mildly 
“western” style. 

While I, personally, have no enthusi¬ 
asm for the style of some “western” 
Gospel singers, nor for their pseudo- 
devotional lyrics, the criticism doesn’t 
apply here. Red Foley’s whole presen¬ 
tation has the ring of sincerity, with the 
guitar and occasional mannerisms lend¬ 
ing a mere colouration without being at 
all dominant. 

The titles: “If I Can Help Somebody,” 
“I Believe,” “An Evening Prayer,” “My 
Friend,” “May the Good Lord Bless and 
Keep You,’ “God Walks These Hills 
With Me,” “He,” “Just a Closer Walk,” 
“I See God,” “Passing By,” “The Night 
Watch,” and “Good Night, Dear Lord.” 

Well recorded technically, it is. in 
fact, a very pleasant Gospel record. 
Recommended. (W.N.W.) 

★ ★ ★ 


was based on a then-popular dance 
melody called the “Romanesca.” Par¬ 
ticularly beautiful are the Kyrie and 
the Benedictus. 

Nicholas Zielenski lived in Poland, 
but was a contemporary of Heredia. The 
Responsory heard on this disc shows 
the influence of the Italian schools on 
Polish church composition. Here and 
there one can hear faint echoes of the 
Venetian school and Josquin, for in¬ 
stance. 

The singing of St. Patrick’s Cathetiral 
Choir is extremely good. Technically 
there is nothing to complain about, 
either. (J. Rowe.) 

★ ★ ★ 


CHRISTMAS CAROLS. Marian Auder- 


Mfdtr- 

son with Orchestra and Chorus. 
Conducted by Robert Russell Ben¬ 
nett. Pianist, Franz Rupp. Mono. 
R.C.A. LI6350. 


Coming to hand just too late to in¬ 
clude in our December issue, this re¬ 
cord of carols by Marian Anderson is 
nevertheless placed appropriately enough 
as a devotional disc. 

The contents are predominantly of 
spiritual derivation, as distinct from mere 
Christmas songs. They are presented, 
moreover, in the spirit of devotion read¬ 
ily associated with Marian Anderson. 
“Jingle Bells” is the most notable excep¬ 
tion and the one in which the soloist 
misses the beat rather badly in qne 
spot: 

“We Wish You A Merry Christmas,” 
“Silent Night,” “Deck The Halls,” 
‘Angel’s Song,” “The First Noel,” “Ave 

>rry, 


Maria” (Schubert), “God Rest Ye Mer 


SWING LOW, SWEET CHARIOT. 
Fourteen Spirituals; Leontyne Price, 
With Chorus and Orchestra directed 
by Leonard de Paur. Produced by 
Richard Mohr. Mono, R.C.A. 
L-16346. 


This disc was reviewed last month by 
Julian Russell, predominantly as a con¬ 
cert performance. As it happened I had 
already written my own review for in¬ 
clusion here, before seeing Julian’s re¬ 
marks. 

For those with a prime interest in de¬ 
votional music, I doubt that his com¬ 
ments about arrangements, etc., will 
carry as much force as for concert goers. 

More to the point, here, is that Leon¬ 
tyne Price sings the numbers with ap¬ 
parent complete sincerity, yet with a 
reserve which gives them more appeal 
to the average listener. Your acceptance 
of the record is likely to rest, therefore, 
on your .liking for Negro spirituals and 
on your reaction to them at concert 
level, involving soloist, chorus and orch¬ 
estra. 

“Ev’ry Time I Feel The Spirit,” “Let 
Us Break Bread Together On Our 
Knees,” “His Name So Sweet,” “Roun* 
About de Mountain,” “Swing Low, 
Sweet Chariot,” “Sit Down, Servant,” 
“Were You There ” “He’s Got The 
Whole World In His Hands,” “Deep 
River,” “Honor, Honor,” “My Soul’s 
Been Anchored In de Lord,” “On Ma 
Journey,” “A City Called Heaven” and 
“Ride On, King Jesus.” 

Technically, the quality is good, apart 
from a suggestion of tracing distortion 
on the very last track, side 2. (W.N.W.) 


PEDRO DE HEREDIA: Missa “Super 
Cantu Romana” for four voices. 
NICHOLAS ZIELENSKI: Respon¬ 
sory “In Monte Oliveti” for five 
voices. Sung by the St. Patrick’s 
Cathedral Choir, Melbourne, con¬ 
ducted by Rev. Dr Percy Jones. W. 
and G. Mono. 10 inch, WG-C-1517. 

I don’t think either of the works on 
this disc could be described as possessing 
the mark of genius, but nevertheless they 
are both interesting examples of seven¬ 
teenth-century church music. Both may 
be described as transitional in style, fall¬ 
ing midway between the late Renais¬ 
sance and early Baroque. 

Heredia, who was Spanish born but 
spent the latter part of his life in Rome, 
was a contemporary of the great Fresco- 
baldi. He composed a number of 
masses and motets, but little is known 
of him or many of his compositions. 
He died in 1648. 

His “Super Cantu Romana” mass is 
apparently one of the few published. It 


REPLACEMENT 
DIAMOND 
AND 

SAPPHIRE 


STYLIJ 


ASK FOR 


UNIVERSAL STYLUS 


Stocked by all leading 
Music Houses 


UNIVERSAL STYLUS 
18 Denison Rd., Lewisham 
Sydney. 56-1803 


LONDON 

CALLING 

AUSTRALIA! 


SAVE MONEY 

BUY BRITISH 
HI-FI EQUIPMENT 

Direct From The United Kingdom 

HI-FI MAIL ORDER 
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• AMPLIFIERS • TUNERS 

• MOTORS • PICKUPS 

• SPEAKERS 

We regret we are unable to 
supply component parts. 

C. C. GOODWIN (Sales) Ltd. 

Dept. A 7 , THE BROADWAY, WOOD GREEN, LONDON, N.22. ENGLAND. 
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the incomparable new 


HIGH FIDELITY PHONOGRAPH CARTRIDGES 


NOT HOW MUCH? BUT HOW GOOD? 

According to United Press' Preston McGraw, the Shure series M33 
cartridges are "so good that a hard-shelled listener might suspect 
Shure engineers of not knowing what they had when they hung a 
price tag on them." 

We knew, all right, Mr McGraw, It's just that we don't believe the 
best sounding cartridge, need be the most expensive. The new Series 
M33, after all, was developed by the same team of engineers who 
developed the redoubtable Shure M3D series . . . the world's first 
truly high fidelity stereo cartridge. Numerically, Shure has made more 
highest-quality stereo cartridges than any other manufacturer—and 
they're used by more critics and independent hi-fi authorities than 
any other. Chronologically, Shure had a two-year head start on the 
others. In short, Shure has learned how to make these critical 
components in the kind of quantities that result in lower prices. 

THE SOUND OF SPECIFICATIONS 

Again quoting, Mr McGraw: "Professional engineers are largely impressed 
by specifications, and the specifications of the M33 (except for compliance) 
are not unprecedented. But the way it sounds is something else again. The 
M33 puts flesh and bones on specifications. It brings out sound from 
records that more expensive cartridges do not." 

He's right. To begin with, Shure specifications (as published) are not 
theoretical laboratory figures, or mere claims . . . they are actual production 
standards. 20 to 20,000 cps. response may appear average. But what the 
bare specifications don't show is that the M33 series goes right through 
the audible specf/um without a hint of the break-up prevalent in most other 
cartridges. Also, it is remarkably free from disconcerting peaking at this 
frequency or that. Result: Absolutely smooth, transparent, natural sound 
re-creation. (Incidentally, where would you find a record that goes from 
20 to 20,000 cps. with genuine music on it?) 

Separation is over 22.5 db. at 1000 cps. Much more than necessary, 
really. Again, the separation figure doesn't show that the M33's separation is 
exo^ent throughout the audible spectrum. No cross-talk between channels. 
Even when an oboe plays. 

And the matter of compliance: 22 x 10-6 cm. per dyne for 
the M33-5. Now there's a specification! According to Mr 
McG.aw, the Shure stylus feels like a "loose tooth. And 
so it should. The Incredible compliance of the M33-5 gives 
it the ability to respond instantly to the manifold and hyper- 
n V)p* complex undulations of the record groove. Superior sound 
\ \ * is one outcome of the superb compliance. Another is the 

\ ability to track the record at low force. The M33-5 will track 

at forces as low as any other cartridge on the market today. 


SPECIFICATIONS 


Channel Separation (at 1000 cps.), 
Frequency Response 
Output Voltage (per channel, 
at 1000 cps.) 

Recommended Load impedance 
(per channel) 

Compliance: Vertical and Lateral 

Tracking Force 
Inductance 
D C. Resistance 
Stylus: 

Terminals 


47,000 ohms. 47,000 ohms. 

22.0 x 10-6 cent. 20.0 x 10-6 cent. 

per dyne per dyne 

| to 1.5 grams 1.5 to 3 grams 
600 mlllihenrys 600 millihenrys 
750 ohms. 750 ohms 

.0005" diamond .0007" diamond 
4 terminal. (Furnished with adap¬ 
ters tor 3-terminal stereo or njion- 
aural use.) 

Fits standard 


Mounting Centres 


Forward coupon below for full information of prices 


TO: AUDIO ENGINEERS PTY. ltd 

422-4 Kent Street, Sydney 

Please forward free catalogue on Shure phono products. 

NAME.... > . .. 

ADDRESS...STATE . 
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Gentlemen,” “It Came Upon A Midnight 
Clear,” “Joy To The World,” “O Sanc- 
tissima,” “Jingle Bells,” “Away In A 
Manger,” “The Twelve Days Of Christ¬ 
mas.” 

Technically, the disc is well up to 
standard, making it a good one for 
those who have a liking for the artist 
and for Christmas music rather less 
frothy than usaul. (W.N.W.) 


Instrumental, 
Vocal & Humour 


GERSHWIN BY STARLIGHT. Leon- 
ard Pennario and the Hollywood 
Bowl Symphony Orchestra, conduct, 
ed by Alfred Newman. Stereo, 
Capitol SP 8581. 

Those who remember George Gersh¬ 
win best for his musicals and, from 
them, his hit songs, are offered in this 
disc the chance to study four of his 
more pretentious compositions —- other 
than “Rhapsody in Blue” and “American 
In Paris.” 

“Cuban Overture” (1932), inspired by 
a brief visit to Havana and successfully 
featunna the then unfamiliar Cuban 
sounds. Transcribed for piano and orch¬ 
estra by Grieg McRitchie. 

“Second Rhapsody” (1931), a fusion 
of jazz and symphonic elements, based 
on the music for “Delicious.” Rated 
by some as Gershwin’s most successful 
piece of orchestration, it is relatively 
rare in the catalogues. 

“Porgy and Bess Medley,” contrived 
as an almost desperate attempt to ex¬ 
tract some personal satisfaction from the 
opera on which he had worked so hard, 
yet which returned him so little in his 
short lifetime. Tender, lyrical music— 
another transcription by Grieg McRit¬ 
chie. 

“I Got Rhythm Variations” (1933-34), 
aptly described by the title, and never 
moving far from the well-known song. 
Featuring Shelley Manne on drums, and 
Russ Cheevers on clarinet, this, too, is 
relatively rare in the catalogues. 

Musically, it’s George Gershwin with 
the melodic line somewhat more convol¬ 
ute — but stilt George Gershwin. 

Technically, there’s plenty of zip and 
“edge” to the sound but, for all that, 
definition isn’t really its strong point 
This is most evident in “Second Rhap¬ 
sody,” where the more complex sound 
structure reveals the recording as merely 
routine. (W.N.W.) 

★ ★ ★ 

MELODIES OF THE MASTERS. 
Volume 5: Mysteries Of The Night. 
Stereo, Capitol SA 8567. 

Nocturnal music provides the theme 
for Capitol’s “Melodies Of The Masters,” 
Volume 5. Like their Volume 4, Music 
Of Reflection, this one is ideal for end- 
of-the-day relaxation—gentle, familiar, 
melodic sound. In choosing the selections, 
however, Capitol have been careful to 
vary the character of the performances, 
so that the sound never becomes weari¬ 
some: 

GRIEG: “Nocturne,” Op. 54 No. 4 
(Carmen Dragon, Hollywood Bowl 
Symphony Orchestra). 

TCHAIKOVSKY: “None But The 

Lonely Heart.” (Roger Wagner 
Chorale, Capitol Symphony Orch¬ 
estra). 

DEBUSSY: “Clair De Lune.” (Laurindo 
Almeido, Guitar.) 

Radio, Television & Hobbies, March, 7963 


PUCCINI: “Humming Chorus, Madame 
Butterfly.” (Roger Wagner Chorale, 
Hollywood Bowl Symphony Orch¬ 
estra.) 

WAGNER: “Evening Star, Tannhauser” 
(Virgil Fox, Grand Organ). 
MASSENET: “Elegie.” (Carmen Dragon. 
Hollywood Bowl Symphony Orch¬ 
estra). 

BEETHOVEN: “Adagio, Moonlight 

Sonata.” (Leonard Pennario, Pianist, 
Hollywood Bowl Symphony Orch- 

CHOPIN: “Nocturne in A Flat Major, 
• Les Sylphides.” (Robert Irving, Phil- 
harmonia Orchestra.) 

Technically, the recording is of excel¬ 
lent quality. (W.N.W.) 

★ ★ ★ 

STRAUSS WALTZES. Royal Philhar¬ 
monic Orchestra. Sir; Malcolm Sar¬ 
gent. Stereo, H.M.V., SXLP20041. 
May I quote the closing sentence of 
Burnett James’ note on this disc: 
“Strauss waltzes are essentially orchestral 
music and only thrive on full and ex¬ 
pansive orchestral playing. Their es¬ 
sence is unique and infinitely endearing; 
and who of us who has not forsworn 
sentiment forever can listen to them 
without thinking nostalgically, like Tenny¬ 
son, of the days that are no more?” 

One of H.M.V.’s “Concert Classics,” 
this is essentially a concert presentation 
of five well-known composition by 
Johann Strauss II, as distinct from strict- 
tempo versions intended primarily for 
ballroom dancing. 

“Tales From The Vienna Woods,” 
“Emperor Waltz,” “On The Beautiful 
Blue Danube,” “Wine, Women And 
Song” and “Artist’s Life.” 

As might be expected of the orchestra 
and conductor, the playing is of a high¬ 
est quality while, technically, the recor¬ 
ding is completely clean, free from back¬ 
ground noise, with effective but unob¬ 
trusive stereo characteristics. 

In short, a thoroughly enjoyable re¬ 
cord with a generous playing time as a 
bonus. (W.N.W.) 


THE WALTZES OF IRVING 
BERLIN: THE MELACHRINO 
STRINGS AND ORCHESTRA. 
Those played are: “All Alone,” 
“Always,” “Because I Love You,” 
“Russian Lullaby,” “The Girl That 
I Marry,” “Let’s Take An Old- 
Fashioned Walk,” “Remember,” 
“The Song Is Ended,” “What’ll I 
Do,” “When I Lost You,” “I Love 
You” and “Reaching For The 
Moon.” RCA, mono. 12-inch, 
L101403. 

The Melachrino Strings need no in¬ 
troduction, I imagine, nor does the music 
of Irving Berlin. What more can I 
say, other than to comment that together 
they sound fine? 

Fine for reminiscing and dreaming, 
and also for dancing—as one might ex¬ 
pect! Further praise simply would be 
gilding the lily. (J.R.) 

(Continued on page 99) 


MUMETAL CASED TRANSFORMER 
TYPE 130M 

(SINGLE HOLE MOUNTING) 



MULTIPLE IMPEDANCE 

50 ohms—200/600 ohms 
50 ohms—42K ohms 
200/600 ohms—42K ohms 

ZEPHYR PRODUCTS PTY. LTD. 

58 HIGH STREET, GLEN IRIS, 
VICTORIA, S.E.6. BL1300. 


Australia's first 

HI-FI GUIDE 

Keith Winser’s new handbook 




^ Q 

(5 


7/6 all Newsagent! 



Some of the illustrated chapters include:— 
Improving Performance: How to get better listen¬ 
ing with stereo, with chapters by leading local authori¬ 
ties, including Alex Encel, John Cargher and Eric 
Cleburne. 

The Australian Audio Market for 1963 reviewed. 
The latest on amplifiers, turntables, pick-ups, 
speakers, etc. 

Hi-fi testing methods for everyone. 

Buyers’ Guide to all stereo and hi-fi equipment. 
All about tape recorders on the market here. 

Australian recordings: The labels, their leading 
artists and the discs for a basic library. 

Audio dictionary of Hi-fi definitions, etc. Over 100 
pages .. .. 7/6. 

NEW 1963 TV YEAR BOOK 

Includes information on new aerials, accessories, improv¬ 
ing Iona range reception, getting additional stations. Full 
list of TV channels, etc. Tuning and adjusting, etc., 7/6. 

MOTOR MANUAL 

351 Elisabeth St., MELBOURNE. 
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CLASSIC RADIO TAKE PRIDE IN ANNOUNCING COMPLETE NEW 
RANGE OF STEREOPHONIC EQUIPMENT 



LIVING 

SOUND 


14 VALVE HI-FI STEREOGRAM CHASSIS 

Complete tuner and amplifier for stereo, comprising a compact Hi-Fi Stereogram in two units featuring a high gain /l J5T / 

dual wave tuner with tuned R.F. stage, multi-input two channel pre-amplifier with tone controls Jn one unit and mUip j Jltl/ 
two Mullard 5-10 amplifiers with push-pull outputs and power supply on second chassis. 


F.O.R. 


Two pair of M.S.P. Jensen speakers or two Rola 12in dual coned speakers supplied. Power output 10 watts per channel (20 watts). Frequency 
response of amplifier 40 to 15,000 cycles. 

ABOVE UNITS CAN BE FITTED WITH FERGUSON TYPE OP387 GRAIN-ORIENTED TRANSFORMERS GIVING A FREQUENCY RESPONSE 
OF 30 TO 25,000 CYCLES AND CAN ALSO BE SUPPLIED WITH THE NEW ROLA 12 PX SPEAKERS. 



ALL UNITS INCOR¬ 
PORATE THE NOW 
FAMOUS "MULLARD" 
AMPLIFIER & TONE 
CONTROL CIRCUITS. 


Write for Full 
Specifications of 
STEREOPHONIC 
EQUIPMENT OR 
TAPE RECORDERS 


10 VALVE HI-FI STEREOGRAM CHASSIS 


. _ e-anipnner wiin ^ JA 71 « / 

Mullard 3-3 amplifiers power supply on separate chassis. Supplied _ with two Magnavox 8WR J JLO / m 


tone controls and two 
speakers. Power output 4 watts per channel. 


F.O.R. 


Frequency response of amplifier 40 to 15,000 cycles. 


COMPLETE RANGE OF DUAL, COLLARO, B.S.R. AND GARRARD, STEREO PLAYING 

EQUIPMENT IN STOCK 


A COMPLETE HI-FI STEREO 

SYSTEM FOR ONLY ,3?J GNS. F.O.R. 

UNIT STEREO PLAYMASTER AMPLIFIER No. 4 WITH PLAYMASTER TUNER 

(Amplifier-tuner incorporated in same case J 

NOW USING THE NEW 6GW8 OUTPUT VALVES 

— SPECIFICATIONS — 

• Output 8 watts per channel (16 watts). 

• Ferguson Output Transformers. 

• Inbuilt Tuner with new EM 84 tuning indicator, frequency coverage 550to 
1,600 KC. 

• Valves 4 6GW8—12AU7—1 6N8—1 6AN7—1 EM84—2 IN 1763 Recti¬ 
fiers. ' 

• Supplied in self-contained case finished in beige, hammertone, with black 
and gold control panel with matching knobs. 

• Switching and input facilities for pick-up—-radio, F.M. Tuner and Tape 
Recorder. 

• FULLY GUARANTEED 

PLUS THE NEW B.S.R.-UA12 OR GARRARD STEREO CHANGER 

AND TWO MAGNAVOX 8 W.R. HI-FI SPEAKERS GIVING A 
FREQUENCY RESPONSE OF 40 TO 12,000 CYCLES 



Classic Radio 

245 PARRAMATTA ROAD, HABERFIELD, ti.S.W. PHONE UA2145 
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IN HI-FI TAt>E RECORDERS 

STEREOPHONIC TAPE RECORDER 

for only £109-10-0 

can be purchased as two separate units: 

THE MODEL TR 3-4. £80 0 0 

and 

THE MODEL TA1 AMPLIFIER £29 10 0 

T ?. ss :p a Jz* 

carry them as two separate units), flexibility of operation (independent recording of two chamie,* to enable yoito get 
special effects). Can be used as 4-track Mono recorder, two independent recording level * n 4 dl ^* t ® rs i T * t ^i 0 ™ 3 

4-troCk recorder first, ready to take the TAI Amplifier, to give you the kind of enjoyment only STEREO can give you. 


MODEL TR3 and TR3-4 



Incorporating the latest Collaro 


"STUDIO " Deck. 

LOOK AT THESE FEATURES: 

FREQUENCY RESPONSE, plus or minus 3db. 

4O~14OO0cps at 7 1 a' , /sec. 50-10000cps at 3*4 /sec. 

60-380Qcps at IV/sec. 

• Six valve amp. • 2 speakers • Switched negative feedback 

equalising for each speed • Output corrected to' C.C.I.R. 

• Signal to noise ratio better than 45db • 4W cutout • Super 
imposing • Monitoring through speaker whilst recording • Separate 


treble and bass. 

• Takes 7in spools and lid on. 

• 3 motors. 

• Fast forward and rewind 1200 
feet in 65 sec. 

• Pause control. 


• Tape measuring and calibrat¬ 
ing device. 

• Weight 291b. 

• Light piano key controls. 

• Valves EF86, 12AT7, 6AQ5. 
6BQS, EM84, 6AU6. 


COMPLETE RECORDER with mike 
TR3 two track, £72/9/-. TR3-4, four track, £80. 

All Recorders Fully Guaranteed 


MODEL TR5 


Price 
42 gns. 


INCLUDED IN PRICE: 
1—Reel of Tape. 1 — 
Empty spool. 1—Acos 
MIC40 mic. Choice of 
colours. FULLY GUAR¬ 
ANTEED. 



mm 


LOOK AND COMPARE! 


• Built in MIXER, a must for 
film enthusiasts. 

• 2 speakers, for extended bass 
response. 

• Superimposing. 

• Monitoring. 

• 3W output. 

• Response 40-10, OOOcps. 

• Fast forward and rewind. 

• Magic eye level indicator, 


« Provision for Mic. and Radio 
P.U. inputs ext. speaker and 
ext. Amp. outputs. 

• Tone control. 

• Speed 3 3 4in/sec. over 3 hours 
recording. 

• Weight 191b. 

• Can be used as P.U. ampli¬ 
fier. 


MODEL TAI AIJX. AMPLIFIER 



This Tape Recorder Amplifier, which you can attach to your TR3-4 
.or TR6 recorder will enable you to record and play stereophonic 
sound. Its performance, controls, valves, etc., are identical to the 
amp. of your TR3-4 or TR6 Tape Recorder. 


Price £29-10-0 

without speaker. 

12in Speaker in portable cabinet £9/TO/- 


extra. 


MODEL TR6 


Incorporating the famous "TRUVOX" tapedecks 

The Model TR5 is the latest addition to the range of classic Tape 
Recorders to satisfy those who want better than the average recorder. 
Do not let the extremely low price. 92 Gns. mislead you. This re 
corder is equal to many others selling over £200. The “Truvox 
tape decks have proved themselves to be among the best overseas. 
Built to last a lifetime, latest “Miniflux ‘ four-track heads, tropic- 
alised to suit all climatic conditions. 



FREQ. RESPONSE: 

40—20,OOOcps at 7 1 * i.P.s. 

40—12,OOOcps at 3*4 i.P.s. _ 

• 3 SHADED POLE MOTORS. 

• INDEPENDENT SPEED 
CHANGE WHEELS. 

• INTERLOCKED PUSH BUT¬ 
TONS. 

• PAUSE CONTROL, 

» hub locks to lock 

TAPE-REELS. 

, • AUTOMATIC STOP (optional 
extra). 

Tape speeds within plus or 
Sixe: 17’ 4 x 13*4 x 7»4in. 


ft TAPE POSITION 1NDICA- 

T WOW AND FLUTTER: 
Better than .15% at 7’a i.P.s. 
Better than .2% at 3U ».P-s. 
ft 8UILT-IN MIXER. 

• 2 SPEAKERS, 6 x 4in. 

• 4W OUTPUT. 

ft SEPARATE TREBLE AND 
BASS. 

ft MONITORING, 
ft P.A. FACILITIES. 

• STEREO OUTPUT, 
minus 1 % of stated speeds. 

Weight: 32lb including lid. 


Price 92 gns. 

Dynamic microphone, freq. resp. 80-12.000cps extra £5/1|/. 
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By Appointment to the 
KING OF SWEDEN 


Fifth Row Centre" Sound with the 


f Remarkably priced at only £129'12'- 

Peter Clark recommends this superbly finished Luxor Tape 
\ A Recorder because of these features, (for which you would normally 
pay £60 more) • 4 tracks • Records and plays stereo • Twin 
built-in speaker * Twin magic eyes • Can play either stereo or 
mono • 7" spools • Up to 16 hours playing time • Simple 
“Joystick’’ controls • Sturdy attractive cabinet • This Stereo 
Tape Recorder has that top quality 4th dimensional sound, 
«smk Hi- Jn §‘ v * n § more enjoyment to the person who really appreciates top 
quality reproduction. Drop in and. speak to Peter Clark and listen to this superb 
stereo tape recorder in the new specially constructed Stereo Room. Peter Clark 
says, You could not buy a tape recorder with all these features anywhere else in 
Sydney at this price, £129/12/-. Trade-ins accepted. FREE of interest Terms. 

FREE MEMBERSHIP. When you buy a stereo DO-IT-YOURSELF. For those who prefer to build 

* Tape Recorder from Magnetic Sound you can their own equipment. Speaker Box kits now avail- 

s & r • ■ • n,m -- ,tr - i2 - • ■ ■ 

MAGNETIC SOUND INDUSTRIES.2 doors from Kodak _BX 33T1 
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VARIETY FARE- Cont. 


THE MAJESTIC SOUND OF RAFAEL 
MENDEZ AND HIS TRUMPET, 
with Symphony Orchestra Conduct¬ 
ed by Kurt Graunke. Lakme: “Bell 
Song,” “Samba,” “Over the Waves,” 
“Czardas,” Mendelssohn Concerto,” 
“Czardas,” “Carmen,” “Danse Bo- 
heme,” “Dance of the Hours,” Fes¬ 
tival, stereo 12-inch, SFL-930,919. 

According to the jacket notes, Rafael 
Mendez is alleged in various quarters 
to be the “greatest trumpeter in the 
world.” Listening to this disc, it is not 
hard to understand why. With great 
pitch accuracy and a very smooth vib¬ 
rato, his playing is really superb. 

On this disc, he and the orchestra 
wade through the usual sprinkling of vir¬ 
tuosity vehicles with their rapid pas¬ 
sages and high register fireworks. How¬ 
ever, the other pieces—and there are 
enough of them to make the disc gener¬ 
ally acceptable—are well and tastefully 
played. 

Pieces to hear are the Mendelssohn 
Concerto and Bizet’s “Danse Boheme” 
from Carmen. Also Ponchielli’s “Dance 
of the Hours” and Delibes’ “Bell Song” 
from Lakme. 

In summation: Not just for trumpet 
lovers. (I.R.) 

★ ★ ★ 

A CAVALCADE OF COMMON¬ 
WEALTH MUSIC, The Perth For- 
tress Band. Mono, Bandmaster Irwin 
Palmer. Mono, Gem, GEM-70. 

As the title indicates this isn’t devot¬ 
ional music, even though it’s played by 
Salvation Army Band. 


A "MUST" FOR POP. ORGAN FANS 


a well known 

Wife a history stretching back some , 

seventy years, the Perth Fortress Band between tracks but the stereo quality, 
has often broadcast on State and evident in a variety of ways, is second 
National networks and has visited the to none. 


ELECTONE FORTISSIMO IN MOVIE THEMES, SDS All-Stars. Stereo, 

Festival (S)FL-930,942. 

I must confess to some dismay at the thought of music compounded 
by seven electronic organs (yes, seven), and a variety of other instruments, 
electronic and otherwise, all played by Japanese musicians and recorded in 
the Japanese studios of tjie King Record Company. 

What a mess of intermodulation if they all began playing together! 

Nor was the apprehension relieved by any real information from the 
cover notes, due to Festival’s problems of obtaining much in the first place 
and of then getting it into English. I still, therefore know nothing about the 
type or organs involved, or whether they were all full organs or some of 
them simplified electronic solo instruments. 

However, there is not the slightest doubt about the sound they pro¬ 
duce. The numbers are all fully arranged to use selected instruments and 
voices and to take the fullest advantage of the stereo facility. The music 
ranges the whole gamut, too, from delicate tracery to massive sound, built 
on a foundation of special bass enclosures weighing over a ton (according to 
the notes). 

Nor is there a trace of intermodulation or other distortion, except for a 
small sector in the very last track, where something goes amiss. Elsewhere, 
the sound is so clean as to pay the highest tribute to the amplifiers and 
speakers with which the instruments must have been equipped. 

As distinct from the detail of the sound, the sensation is closely akin 
to listening to a complex theatre organ, with all its dispersed and various 
sounds and played by someone with even more hands and feet than the 
artists seemed to possess in the heyday of the Wurlitzer and the Christie! 

In short, this is easily the best electronically (for the most part) con¬ 
trived music I have heard and easily the best electronic organ sound in the 
popular field—even though it may have taken seven instruments (plus) to 
make it! 

Technically, as I observed earlier, the sound is clean and full, the stereo 
effect outstanding (on separate speakers, mind you) and the surface quiet. 

An absolute “must” for popular organ enthusiasts. 

After all this, there’s hardly room to include the contents list but the 
titles also fit the picture, involving arrangements of a dozen popular but not 
too hackneyed movie themes. (W.N.W.) 


Eastern States as a group on several 
occasions. 

The present disc, featuring non- 
devotional items from their repertoire, 
was produced as a tribute to the Com¬ 
monwealth Games recently held in Perth. 
A good average band presentation, the 


The effect is heightened by the free 
use of brass and percussion in pre¬ 
dominantly tango rhythms but, perhaps 
fortunately, the sound doesn’t gravitate 
to yet another display of percussion — 
though it’s certainly different. 

“La Cumparsita,” “Blaver Himmell,” 
Orchids In The Moonlight,” “Blue 


disc should appeal readily to those with ‘Jrchms In The Mo 
an interest in Salvation Army Band Tango,“II Pleut Sur La Route, ‘El 
activities, but I fear that it lacks the GJj 0C I°> _J S J? Of Capri, Ole Guape,^ 
zest and sparkle necessary to command ‘Tango Delle Rose, La Paloma, 
a wider audience Pearl Fishers, Adios Muchachps. 

Much the same remark applies to the , In short, well worth hearing, particu- 
disc’s technical qualities. The pressing My by high-fidelity enthusiasts, 
itself is quiet and clean but the original . (W.N.W.) 

recording seems to have been made with * * * 

a purely routine microphone placement, DELLA ON STAGE, Della Reese. Re- 


presence and definition 
the more complex tech- 


lacking the 
obtained by 
niques. 

The Titles: “Westralia,” “Silver 
Threads,” “The M^ple Leaf,” “Annie 
Laurie,” “Maori Melodies,” “The Golden 
West,” “Song Of The Brother,” “All 
Through The Night,” “British Melodies.” 
(W.N.W.) 

+ ic ir 

TANGO DYNAMICS. Nobotxr Hara 
and his Sharps and Flats with Guest 
Stars. Stereo, Festival SFL-930,991. 
This disc rates a special mention if 
only because it is the first of a new 


corded at Webster Hall, New York 
City. “Comes Once In a Life¬ 
time,” “Bye Bye Blackbird,” 
“Misty,” <fi The Lamp Is Low,” 
“After the Lamps Go Down,” 
“Fly Me To the Moon,” “You 
Came a Long Way from St Louis,” 
“His Eye is on the Sparrow,” “Mad 
About Him, Sad Without Him? 
How Can I Be Glad Without Him 
Blues,” “OF Man River,” “Hi Take 
Care of Your Cares,” “Someday.” 
RCA, Mono. L101,418. 

This is a live recording with quite 
difference. Apparently Della Reese 


Della Reese has a somewhat hard, 
nasal voice and a peculiar “staccato” way 
of singing which, on first listening, I did 
not like. On further exposure, however, 
I found that my reactions ran from mere 
tolerance to actual enthusiasm for her 
style. One might say that it is an ac¬ 
quired taste! 

Perhaps the best way to describe Miss 
Reese would be to say she is a real 
entertainer, as distinct from a mere voc¬ 
alist. Between numbers she gives out 
with a distinctive style of “chit chat” and 
her choice and sequence of numbers 
seems designed to keep the audience in 
a constant state of suppressed excitement 
and enthusiasm. 

This is also a disc to delight the Hi- 
Fi enthusiast for, as I mentioned earlier, 
the acoustics of the hall were excellent 
and the engineers have made a fine job 
of producing a good, clean recording. 
(K.W.J.) 

★ ★ ★ 


catalogue to be released through Fes- works and sounds much better with an 

tival, Australia—-from the King Record- audience to play to and so RCA’s eng¬ 

ine Company, Japan. Only the metal ineers organised a hand-picked audience 
“mother” is imported, pressing and for the Webster Hall in New York and 

packaging being done in Australia. proceeded to make this recording. In 

Source apart, however, the disc also spite of, or perhaps because of, its old 
rates a special mention for its technical fashioned rococo decor the Webster Hall 
quality, which is right up with the is said to have excellent acoustic proper- 
leaders in the popular field—-Command’s ties and this recording would certainly 
35mm, Decca’s Phase 4, etc. The press- seem to provide ample proof in that 
ing surface is just a trifle more apparent direction. 
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A LAWRENCE TIBBETT PRO¬ 
GRAMME. Mono, RCA Camden 
CAM-108. 

On their Economy Camden label, 
RCA introduces yet another of the big- 
name recording artists of the 78 era— 
the famous Lawrence Tibbett. 

To listen again is to appreciate the 
reason for his one-time popularity, the 
purity and trueness of his voice, his ver¬ 
satility and sense of the dramatic. 

But the restricted frequency response 
of the original recordings, the marginal 
distortion and the filtering (fortunately 
mild) to minimise surface noise, mili¬ 
tates against proper enjoyment of the 
music by modern ears. Perhaps I could 
list, too, the muffled, stylised accompani¬ 
ments. 

Not in any sense do I mean that these 
are bad originals for their day, or that 
this is a bad transcription; neither is the 
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For file first time 


SUPERB MUSIC 
REPRODUCTION 



at W* INCHES PER SECOND! 


You must see and hear this 

recorder to appreciate the many 
advanced features it offers: 


The all-new 

Akai 


M7 

DE-LUXE, 4-SPEED, FULL STEREO, 
3-SPEED TAPE RECORDER 


■ New, 2-speed motor! 

■ 3 Recording speeds—7|, 3J, 
l£ inches per second! 

■ New separate Cross-field 
bias system gives music 
reproduction at l£ IPS! 

| Frequency range from 20 to 
20,000 cycles! 


| Automatic tape stop! 


See the all-new AKAI M7 


I Instant selection of any 
monaural or stereo track 
combination. 


and ask for a demonstration at your 
nearest dealer or write for full details... 


MAGNECORD A/ASIA LTD. 

158 CLARENCE STREET, SYDNEY. Telegrams: MAGNECORD, SYDNEY. 

ton N847 
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case. It is simply that the interest of “Long-Name-No-Can-Say” is so pro- tural exchange officials of the United 
listening to a voice from the past is all tracted, so childishly fantastic that it’s States State Department had been stead- 
too prone to be compromised by the funny—which is exactly the effect which ily working away at Soviet officials for 
different standards which we now apply, its narrator Paul Wing was after! some time until finally there came offi- 

Side 1, emphasising Tibbett’s versa- As I said, “Strictly for children” — cial recognition of jazz, including the 

tility, contains “On The Road To Man- young children — but one that they’ll not unusual claim that the Russians had 
laday,” “The Bailiff’s Daughter,” “The probably enjoy quite a bit. It probably actually invented it! 

Rogue Song,” “De Glory Road,” “Goin’ doesn’t matter, in the circumstances, but Be this as it may, an invitation for an 


Popular Jazz 


Home” and “Defend Her! Heaven.” the quality is quite okay. (W.N.W.) 

Side 2, more popular and romantic: 

“Love Came Back To Me,” “None But 
The Lonely Heart,” “Believe Me If All 
Those Endearing Young Charms,” 

“Cuban Love Song,” “Wanting You” and 
“Old Black Joe.” 

As the jacket classifies it—A “Col¬ 
lector’s” Item. (W.N.W.) 

★ ★ ★ 

BRITISH EMPIRE AND COMMON¬ 
WEALTH GAMES VHth, Opening 


American group to play in Russia was 
finally received early in 1962 and the 
State Department swung immediately 
into action. 

Because of his long association with 
jazz and the fact that his name was 
ni tht Ai 7 ttui? a rTK’DMnnM p AV well known, even in the Soviet Union, 
0 ilnlanS Benny Goodman was chosen to lead the 
Haynes Quartet. Featuring! Roland y of hand-picked, top-line musicians 

Henry T 5f?“ y who made up the orchestra. Several of 

H?30 894 America’s best jazz writers were com- 

WKALriH upenmg Probably-one of the most interesting the^fn 

£r:KR?dw. s s;'p n , i ;«2'' o,d ‘ as nwaras»' h 'rar 

For those who. for one reason or an- “ the musical phenomenon of our time. Between May 30 and July 8, 1962, 

other, may have had a special interest in ZlLu S r flu’t/and the group visited six cities in the Soviet 

the Commonwealth Games at Perth, * n ° r “*• m an«llo, stnch C flute and and * p occasjons recejved an emhu . 

November, 1962, A.W.A. offer this ,‘ he three first sometlmes siastic and even tumultuous reception; 

souvenir recording. r»!miw , .... • this, in spite of the fact that high party 

Extracted from the A.B.C. broadcast, . ia ^“ l u ® ^th ^n^sual officials, including on one occasion Pre- 

the recording has an excellent sense of ?“{“^ave in P 9n I nriSice a mier Khrushchev, were often in attend- 

continuity and covers from the opening instruments in an attempt to produce a ance 

of the broadcast to the choral presenta- ““*&'^ e tp bdona i^this category^ The final concert, from which this 
tion at the close of the ceremony, taking S there f, anvfhina album was recorded, was made in Mos- 

in, the arrival of various dignitaries, the Ti^ ‘ jit®”* ahniVhte ‘ofavina for on cow before an audience of some 15,000 

march-on of the teams and the opening Sj'^L .ho^s that he loanable of Soviet J azz fans - whose appreciation can 
by the Duke of Edinburgh. some rea^lv tasteful and praiseworthy b ® heard at the end of each track. Musi- 

Not everyone would have a use for ^XrmtncL and hL an excellent con- cal| V the album is excellent, although 
a recording of this nature, to be sure, f^l rf the unusual instruments he ,here ma y h® some justification for the 

but for anyone who does, it is a quite ® f the unusual strume ne complaint that Benny hogged the lime- 

adequate disc (W.N.W.) A a "group, the quartet is well mould- ! 'ght a little too much and refused to 

* * * ed, precise and imaginative. Two of the alI <>w the band to play some of its 

DANCE THE BOSSA NOVA. Zaccarlas seven numbers they play, “Raoul” and more modern arrangements. 

and his Orchestra, Recorded in “Snap Crackle,” are originals by Roy Certainly the Goodman clarinet is 
Brazil. Mono, RCA LI01425. Haynes and are worthy of note. Tech- plainly in evidence in places where it 

Mainly from the cover notes, I learned nically the disc is excellent so that, if could have been subjugated to the better 
that “Bossa Nova” is Portugese slang for you are a Hi-Fi as well as a jazz fan, interests of the group sound, but really 

“the new beat”; that it refers to a not- you can rest easy on that score. (K.W.J.) this is a small price to pay for the pres- 

altogether-new dance rhythm something 


srrsr-sKssrs.'sni ««*«< ***?*. 

* Actual on-the-spot recordings of the quite the reverse; it is just that his 

first performances hy an American style did not really suit some of the 
jazz hand in the Soviet Union, more modern arrangements. 

R.C.A., Mono. LB101408. (Album The numbers they play are, “Let’s 
of two records.) Dance,” “Mission To Moscow,” “Meet 

Historically and musically this is one The Band,” “I Got It Bad And That 
kj i. 61 uuvmuv w of the most interesting record albums to Ain’t Good,” ‘‘Why You?” “J itte , r , 

for having passed on the disc for review, come to hand for some time, represent- Pipes, ‘ Avalon, Body And Soul, 
And I must confess, as a very “square” ing, as it does, an actual recording of Rose Room, The World1 Is Waiting 
adult, that it proved to be far more the first American jazz band ever to tour For The Sunrise, Bei M: l [ Bist Du 
listenable than the “Twist” music which the Soviet Union. Apparently the cul- Schoen, Stealin Apples, Feathers, 
it is supposed to be displacing. I even A ^ ^ _ .. « A 

TEST RECORDING 


normally relaxed, easy on the ear, even 
though some U.S. musicians have com¬ 
promised it with their variations and 
adaptations. 

From a teenage daughter I learned 
that Bossa Nova was “fantastic”—with 
appropriate words of gratitude to RCA 


recognised basic melodies like “Sabre 
Dance” and “Holiday For Strings ** 

If the rather complex rhythm wears 
somewhat after a dozen tracks, I am 
assured that it is because I remained 
seated while listening to it. 

After all that, I had better record that 
Zaccarias, well known Latin-American 
clarinetist and maestro does a good job, 
as also the Brazilian engineers who com¬ 
mitted the music to tape. (W.N.W.) 

★ ★ ★ 

SNOW WHITE AND THE SEVEN 
DWARFS: Also “Long-Name-No- 
Can-Say.” Mono, RCA Camden, 
CAM-106. 

Walt Disney’s well known tale of 
“Snow White and the Seven Dwarfs” 
occupies side one of this strictly-for- 
children disc. Dennis Day relates the 
story as if he has a plane to catch but, 
fortunately, Uene Woods singing the 
Snow White songs, and the orchestra 
under Paul Smith settles for a more 
natural tempo. 

On side two the “Chinese” tale of 
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STEREO CHECK OUT. Narrated by Charles Stark. Produced by Enoch 

Light. Stereo, Command SNDL-930,911. 

Command did the right thing in calling this a '‘Stereo Check Out ” 
because there is too much talk, too much demonstration material and too 
much “trumpet blowing” of the non-musical variety for it to rate as a 
laboratory test recording. However, side 1 does contain some very useful 
technical material for channel balancing, channel identification, phasing (not 
very conclusive, I fear) and test tones from 10K to 30 cps. These can 
be judged by ear or used as the basis of a meter measurement, producing 
constant deflection in an ideal system using R.LA.A. compensation. 

On side 2 are selection from Command’s popular library, with the 
narrator suggesting what to listen for. Some of the selections are de¬ 
liberately “gimmicked” to achieve maximum separation; at least one is non-, 
gimmicked to produce proper fusion of sound. 

All are very well recorded with one reservation of detail: In the 
“Cumana” selection I was instructed to listen for the percussion from 
the left channel, whereas it clearly came from the right! The distortion 
and noise characteristics are very good, however, and I was assured that 
two small blemishes on side 2 were peculiarities of my pressing, not of 
the whole batch. . 

In short, it is a disc intended for the informed home enthusiast rather 
than the laboratory and for the intended purpose it would be a useful 
recording to have (W.N.W.). 








There's an A & R Transformer for every type 
of low voltage iron... 

A & R Transformers are manufactured to 
rigid standards of quality and reliability and 
comply with the requirements of the Electrical 
Supply Authorities in all States. 

PT.2161 ... 3.3 Volt —30 Amp. 

Suitable for “Scope” and all 3.3 volt 
soldering irons. 

PT.2152 . . . 6-7-8 Volt — 40 VA 

A variable voltage transformer suitable 
for miniature low-voltage irons. 

PT.2154 . . . 10-11-12 Volt —40 VA 

Variable voltage transformer for use with 
irons in the 10-12 volt class. 


Send for Specifications 
and price list Now! 


Available from leading Wholesalers in all States! i 

A & R ELECTRONIC EQUIPMENT CO. ! 

PTY. LTD. 

46 LEXTON RD., BOX HILL, E.11, VIC., P.O. BOX 9 * 
Phones: 89 0238. 89 0239 1 


NAME 


ADDRESS 


STATE 


«•*» titaava transcription 

turntables 

This turntable has been designed specifically to answer the 
stringent requirements of stereo disc playback and in addition 
provides superior performance for the reproduction of monaural 
microgroove recordings. It considerably exceeds the broadcast 
specification for transcription turntables in respect of hum, 
rumble, wow and flutter. Craftsmanship and precision combine to 
produce a turntable of lasting quality and superior performance. 
Operation at the two fixed speeds of 33V3 and 45 r.p.m. the full 
12 turntable is lathe turned and manufactured of non-ferrous 
material. All revolving shafts are precision ground and lapped to 
a mirror finish and run in new type adjustable nylon bearings. 


Two Speed 

Transcription Turntable 

£36 RETAIL 


SPECIFICATIONS 

Rumble: -50dbs. when measured at RIAA characteristics. 
.. . . . Hum level: less 80 dbs. Wow: 0.15%. Flutter: 0.1%. 
Finish: Styled in matt black with satin silver trim. Turned alurr 
control knobs. Power consumption: 10 watts max. 
Minimum size motor board required: 15%" x 13Va" with 32 
clearance below. 


rt the connoisseur craftsman m 3-speed transcription turntable 
has been designed to provide the ultimate performance, for both 
stereophonic and monaural disc playback. A heavy non-ferrous 
12" lathe turned turntable revolves at speeds of 78, 45 and 33 V 3 
r.p.m. and a vernier control with micrometer adjustment provides 
a further 4% variation on all speeds. The large stroboscope fitted 
beneath the turntable platter is illuminated by its own internal 
neon light source, and is viewed through a reflecting mirror 
making possible the precise adjustment of speed and pitch. 


Variable 3 Speed 
Transcription Turntable 

£50 RETAIL 
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“On The Alamo,” “Midgets,” “One 
O’Clock Jump,” “Bye Bye Blackbird,” 
“Swift As The Wind,” “Fontainbleau,” 
“Meadowland,” “Goodbye.” 

The group personnel were: Benny 
Goodman, Joe Newman, Joe Wilder, 
Jimmy Maxwell, John Frosk, Wayne 
Andre, Willie Dennis, Jimmy Knepper, 
Phil Woods, Jerry Dodgion, Zoot Sims, 
Tom Newsom, Gene Allen, John Bunch, 
Turk Van Lake, Bill Crow, Mel Lewis, 
Teddy Wilson, Vic Feldman. 

Technically the disc is really good, 
particularly in view of the fact that it 
was a “live” recording. Overall balance, 
etc., is fine and no fears need be felt 
on this score. (K.WJ.) 

★ * ★ 

IT’S ABOUT TIME, Teddy Edwards, 
Les McCann, Leroy Vlnnegar, Ron 
Jefferson. “Our Love Is Here To 
Stay,” “Frankly Speaking,” “Fools 
Rush In,” “Undecided,” “Blues 
Conjunctions,” “Willow Weep For 
Me,” “Lover Come Back To Me.” 
Record Society, Mono. Edition No. 
81-6081. 

The intriguing title of this album 
stems from the rather long time it has 
taken to discover and record the talent 
of Teddy Edwards who plays Tenor 
sax on the disc. According to the liner 
note Teddy has been around music for, 
some 24 years and has been playing 
really worthwhile jazz for at least 12 of 
these years. 

After listening to the disc I can 
only feel that it is a great pity he was 
not “discovered” earlier, for he certain¬ 
ly blows very nicely and has quite a lot 
to say. Teddy has, to be sure, been a 
“musicians’ musician” for some consid¬ 
erable time and much appreciated by 
the local musicians of Los Angeles 
where he has done much of his blowing 
of late. But this is not of much help 
to the jazz-appreciating public who must 
depend on the record companies for 
entertainment. 

Now that he has appeared on the 
scene, it is to be hoped that there will 
be some continuity of releases from his 
group for I, for one, would like to hear 
more of him. Technically the disc is 
fine and no fears need be felt on this 
score. (K.W.J.), 

★ ★ ★ 

KING LOUIS/Louis Armstrong and the 
All Stars. Festival, Mono. 
FL30920. 

The music on this disc is, to quote 
the jacket notes, “one of the most com¬ 
prehensive representations of Armstrong 
moods and styles ever assembled.” Louis 
has had a long and illustrious career as 
a most admired and respected person¬ 
ality in jazz and these numbers are those 
which have proved most popular with his 
audiences over the past 20 years or so. 

The numbers are “Mahogany Hall 
Stomp,” “Some Of These Days,” “Dipper 
Mouth Blues,” “When You’re Smiling,” 
“Hobo, You Can’t Ride This Train/ 
“On My Way,” “High Society,” “Them 
There Eyes,” “If I Could Be With You/' 
“I Can’t Believe That You’re In Love 
With Me,” “Struttin’ With Some Barbe¬ 
cue,” “Down By The Riverside.” 

One or two of the selections are 
slightly below the standard of other ver¬ 
sions which Louis has had released on 
different discs through the years, but they 
nevertheless are an excellent all-round 
collection and certainly represent good 
value for money, particularly if you 
are a confirmed Armstrong fan. The 
technical quality is generally good. 
(K.WJ.) 



CONGRATULATIONS 

WHARFEDALE! 


(Reviewer's comment upon hearing the new SLIM¬ 
LINE 2 loudspeaker system) 

You too will echo these words 
upon hearing this new ultra 
compact 2 speaker system. 

Only 7" deep, designed to be 
hung on the wall, stood on 
shelves or used free standing, 
this revolutionary new system 
uses two new 12" and 4" 
speakers with polystyrene cones 
and special cabinet design. 

Yet, this speaker costs less than 
competitive single and multiple 
speaker systems using much lar¬ 
ger enclosures. 

Contact us for details of this 
revolutionary development in 
stereo. 



Wharfedole Slimline 


NEW! THORENS TDIII TURNTABLE 

Using the same 2 stage belt and idler drive 
system as the famous TD 124 turntable, with 
a new non ferrous ultra precision platter, this 
new single speed (33 1/3) turntable offers the 
luxury of perfect sound with no mechanical 
interference and world renowned Swiss en¬ 
gineering. 


Fine speed control. 

Single action start-stop on-of control. 
Supplied complete with shock mounting 
and stroboscope at a price YOU can afford. 



Thorens TD111 


Stereo Amplifiers? Certainly. 

With or without tuner? Take your choice. 

full range of tuners and amplifiers and combination units to suit all purposes 


We have a 
and purses. 

PIONEER SMB 160: 18 watt push-pull stereo amplifier for crystal pickups with stereo S.W. 


tuners. 


TRicf W25:^*20 watt push-pull stereo amplifier for magnetic or crystal pickups, complete with stereo 

LEAK^A full-range of the famous “Point One” series of stereo amplifiers and control units is 

GRlfNDBG j 6 5109^Stereomasfer OI l0 & Waft^Stereo Ampilfier with phenomenal medium -and short wave 
tuner. Exceptional performance at only £85. 

And many others — call, write or phone for our recommendations. 


THIS MONTH'S SPECIAL 

A limited quantity of polished lOin speaker enclosures, with slight superficial damage, 
£.12/ 10/. While they last, only £16/10/. 


usually 


ARROW ELECTRONICS 


PTY, LTD 


a member of the AE group. 


422-4 KENT STREET, SYDNEY. 
'PHONE 29-6731 
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MAIL ORDER BARGAINS 

EXCLUSIVE TO HOMECRAFTS 






f **r 


CARBON 

1M w/switch 

1M. 

100K .. .. 

1OOK w/sw. 
500K Min. 

w/switch . 
25K w/sw. 
5K w/sw. .. 
25 M Tab. Pots 


POTENTIOMETERS 

2/- 2K-500K 
2/- w/sw., ea. 10/6 
j/ 1 OOK-1 OOK, 

2 j m 8/6 ea. 


50K-50K 
10K-10K 
5K-5K .. 
1K-1K .. 
1M-5M . 
100K-2M 


8/6 ea. 
8/6 ea. 
8/6 ea. 
8/6 ea. 
8/6 ea. 
8/6 ea. 


Supplied complete with test leads 

BRAND NEW 
MULTIMETERS 

60/9 plus post-age 

Meter 0-1MA 1,000 OHMS 
PER VOLT 

A.C. DC. CURRENT 
Ranges Ranges Ranges 
0-1OV 0-10V 0-1MA 

0-50V 0-50V 0-100MA 

0-250V 0-250V 0-500MA 

0-500V 0-500V 

0-1000V 0-1000V 
| OHMS Range—0-100,000 OHMS 

Call or Write NOWl 290 


HOMECRAFTS OFFER 

COMPtCTE TRANSISTORISED 
7 SECTION 


SYSTEM 






FERROCART VTVM 

t. OUTLINE OF MODEL PV-33: 

! The Model PV-33 is designed to suit all elec¬ 
tronic testings by amateurs and servicemen of 
radio. TV and Hi-Fi's or at factories for indus¬ 
trial use. 

The Model PV-33 measures such values on AC. 
DC currents, resistance. Zero-Centre. RF and 
high voltage. 

The high Input resistance of the PV-33 makes 
the circuit free from the affection by load effect 
and ensures you get more stable and accurate 
readings on ail ranges. 

£21/18/9 

Ferrocart HF Probe.54/- 

Ferrocart HV Probe , . . 67/- 


°FFti 


f Ci 


available from 
sections upwards 




SPECIALS 

Car Radio R.F. Chokes .. .. 1/- ea. 

Noval Valve Cans (short) 1/- ea. 

Ceramic Trimmers. 1/- ea. 

2 Gang Tuning Condensers 5/- ea. 
Drawer Type Fuse Holders . 1/- ea. 

TV Screen Cleaner .. .. .. 2/ tube 
3MM and 4MM Sleeving 1/6 doz. yds. 
l-8in, 5-32in, 3-16in Whit. 

“Spintites”. 5/ ea. 

5MM Varnished Sleeving 

3ft lengths.2/- per doz. 

1J6 Twin Triode Valves, 2V. 1/- ea. 

Power Transformers, 60MA, 

385V. C.T., 6.3V, 5V. .. 52/- ea. 

WAFER SWITCHES 

BRAND NEW 
2 Pole 4 pos. 3 Bank .. .. 12/6 ea. 

6 Pole 2 pos. 1 Bank .. .. 7/6 ea. 

6 Pole 2 pos. 2 Bank .. .. 13/6 ea. 


SAPPHIRE STYLI 

in sealed packets. STD and LP. 
Miscellaneous Types. 

1/- each 


SPECIALS 

Insulated Alligator Clips .. 1/- ea. 

Reaction Conds., 100 P.F. .. 6/- ea. 
Torch Globe Holders .. .. 3d ea. 
15A Car Radio Fuses .. .. 2/6 doz. 
Headphone Leads . 9/6 pr. 


MAIL ORDERS PROMPTLY 
HANDLED 


LONSDALE ST., MELD. FB 
Trade Supplied. 


NOW OPEN 

NEW 

HOBBY CENTRE 

At 290 Lonsdale St. 
Basement- 

HOMECRAFTS ARE SPECIALISTS IN 
"ASSEMBLE-IT-YOURSELF-KITS" 

Kits range from 
Small Cars, Planes, etc., 
Morse Code and Telephone Kits 
and Super-Highway Racing Car 
Kits, battery operated with remote 
Control. 

All complete to the last detail. 

WATCH THIS SPACE FOR 
FURTHER DETAILS 


ELECTROLYTIC CAPACITORS 


n.f.d 

V. 

ea. 

m.f.d. 

V. 

ea. 

400 

12 

2/- 

50 

3 

1/- 

250 

25 

2/- 

24 

10 

125 

20 

1/- 

1/- 

100 

6 

1/- 

8 

350 

2/- 


LINE TRANSFORMERS 

1000 to 3.5 ohms. 10/ each 

2000 to 2 ohms ......... 15/- ea. 

1500 to 2 ohms.15/- ea. 


CARBON POTENTIOMETERS W/SWITCH 

100K—1.2M Concentric 2/- 

250K—Reverse Taper 2/- 


SPEAKER TRANS. 

Type 12,000 to 3.5 .. 10/- 

D Type 8,000 to 3.5 . \. 10/- 

D Type 5,000 to 3.5__10/- 


Assorted 3W, SW and 20W 
Wire-wound resistors .. 2/6 ea. 
Write in for values, etc. 

3711. Prices on request. 
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TRADE REVIEWS 

AND RELEASES 


VICEROY'' AMATEUR SETS 


TUDOR 

RADIO 

L. E. Chapman 


Messrs R. H. Cunningham Pty. Ltd. have announced the release in this 
country of the Viceroy KW77 receiver and the K. W. Viceroy Mark III 
transmitter illustrated below. Both units have been designed for efficient 
SSB operation and should find a ready market among the amateur fraternity. 



fJ^HE KW77 receiver is an attractively 
styled unit with many features that are 
quite outstanding in its class. It is basic¬ 
ally a triple conversion superheterodyne 
with a first IF (tunable) of 3.5 to 4.1 Me, 
a second IF of 455Kc and a third IF of 
50Kc. All the amateur bands between 1.8 
and 30Mc are covered on a straight line 
dial having linear calibration. 

Other features and specifications are as 
follow: Excellent stability (better than 
100 c/s after warm-up); four selectivity posi¬ 
tions — ,5Kc. lKc, 2.1Kc and 3,8Kc; 
audio filter; adjustable slot filter; sensitivity 
.5uv for a 10 db S/N ratio; inbuilt lOOKc 
crystal calibrator; sideband selection with¬ 
out retuning; AVC, two speeds; geared 
precision dial drive; size 16 x 6J x 12 
inches; spurious better than 65db down; 
AF output, 3 watts. 

Air and instrument tested the unit came 
up to all the manufacturer’s specifications 


and, in fact, we found they tended to be 
somewhat conservative. One unusual feat¬ 
ure which we found most attractive from 
an operating point of view was the series 
of eight push button controls for such 
things as sideband selection, N/L on/off, 
BFO on/off, slot filter selection, calibrate, 
etc. 

The Mark III model of the transmitter 
now has an inbuilt power supply and is 
available with 5 xtal locked frequencies for 
commercial use. Modifications of front 
panel marking and type of knobs used have 
considerably improved its appearance over 
the earlier types. 

Air tested it performed well up to its 
excellent specifications which, unfortunate¬ 
ly, space does not permit us to list. Further 
inquiries should be directed to the im¬ 
porters, Messrs R. H. Cunningham Pty. 
Ltd., whose offices are in all the capital 
cities of Australia (K.W.J.) 


VIBRATOR REPLACEMENT UNIT 



Telecomponents Vibrator Module Type 7007 is a reliable solid state switch¬ 
ing unit intended as a direct plug-in replacement for a conventional non- 
synchronous reed type vibrator mobile communications equipment. 


npHIS model was developed primarily for 
use in A.W.A. Mobile Power Supplies 
types H 59652 and 2H 30322. The makers 
advise that units suitable for other makes 
of equipment are under development. The 
receiver vibrator in the A.W.A. unit oper¬ 
ates continuously on both transmit and 
receive positions and thus the failure rate 
is high. The 7007 replaces this vibrator. 

Operation is by two OC35 switching 
transistors mounted on aluminium heat 
sinks which form the side plates of the 
unit. A feed-back transformer is mounted 
between the plates. Overall dimensions, 
including plug pins, are approximately those 
of the original vibrator. 

Typical collector current peaks under 
supply voltage conditions of 10 to 15 Volt 
are approx. 5 amps for switch-on conditions 
and approx. 4 amps for normal running. 
Under the worst conditions of transient 
switching and at maximum applied voltage, 
the peak collector current does not exceed 
the rating of the OC35s. Both collector 
current and frequency remain stable over 
a wide variation of ambient temperature. 
Frequency falls within the range 95-120 
c.p.s. 

Dimensions: Overall height, 4-9/16in; 

Base (not symmetrical), l-7/16in x 1-11/16 
in. x lin. 


Price: All States, £5/8/-, plus sales tax. 
Further information may be obtained 
direct from the manufacturers, Telecom¬ 
ponents Pty. Ltd., 752 Pittwater Road, 
Brookvale, N.S.W. 
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418-420 KING STREET, 
NEWTOWN 

Phone LAI011 


1 ESTABLISHED 1940) 


Speakers, every size £1/5/0 to 

£3/0/0 


Philips TV Tuners 

£7/10/0 

Transistor Speaker Trans- 

formers 

10/0 

12-inch M.S.P. Speakers, 

12 P.S. 

£3/0/0 

Picture Tubes. 21-inch. 

110 deg. 

£17/10/0 

23-inch,1 0 deg. 

£19/10/ 

2-gang and 3-gang Con- 

densers 

10/0 

Speakers, 10 x 2 

£1/5/0 

TV Safety Glass, all sizes 

£1/15/0 

Transformers, 40 mil. 

£1/0/0 

Garrard plug-in Stereo 

Heads 

£2/0/0 

TV Masks, 23-inch, 21- 

inch 

15/0 

TV IF Strips, assembled 

£3/0/0 

50,000 switch pots 

5/0 

10,000ohm pots 

5/0 

2 meg. lin. pots 

4/0 

15K pots 

4/0 

50M pots 

1 meg. switch pots 

7/6 

15 ohm, 8-inch speaker 

£1/15/0 

Philips 110 deg. yokes 

£2/10/0 

TV Cabinets, new, all 

sizes, to clear 

£2/10/0 

Gramophone Motors and 

Pickups, 4-speed. New 

£6/17/6 

Combination TV Radio 

Cabinet. New 

£7/10/0 

Speaker Transformers, 

5,000 to 3 ohms 

12/6 

IF Transformers, Philips, 

each 

7/6 

Aerial and Os. Coils, ea. 

5/0 

Oak 4-position switches 

7/6 

2-Position 

5/0 

Valves, 6R3, 1S5, 1T4 

10/0 

6B8 

15/0 

Dual 10,000 pots 

5/0 

15M pots 

5/0 

50M log 

5/0 

1 Meg 

5/0 

i Meg, 25 Meg. 200M 

Lin, 200K Lin. 50 M 

Log, 200 K. 500 K, 

500 M Log, 50 K, 

25,000 switch, each 

5/0 

Electric Condensers 3 in 1. 

50,350, 400 

50, 350, 400 

50, 350. 400 

10/0 

24. 350, 400 

100. 25 ,40 

50, 350, 400 

7/6 

8 mfd, 350 

5/0 

16 mfd, 350 

7/6 

32 mfd, 350 

7/6 

TV Power Transformers £2/10/ to £5 
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AMERICAN IFF SETS TYPE BC-966-A 


Complete with 13 valves, 12 volt genemotor, 250 volts at 100 
MA with gear box, 5 relays, split stator condenser, 3 coaxsockets, 
2 plugs, etc. Brand new and complete. £6/15/- each. 


ARR-3 Receivers 60-70 Mcs. Fm. 13 Valves. £9/10/- each. 


Power Supplies 240 AC-110 DC 200 watts with rectifier and 
Transformers. £3/10/- each. 


Aerials type APXI with amphenol coaxial plug. Base and angle 
connectors. 12/6 each. 


Headphone and Microphone sets to suit No. 22, No. 122, No. 19 
Transceivers. 27/6 each. 


Whip Aerial Base. 7/6 each. 

No. 19 Transceivers 2 to 8 Mcs. £6/15/-. 
Genemotors 12 volt DC input. To suit above. £2/19/6. 


ALARM BELLS 

240 volt with Dual 6-inch Bells. 
Make your own burglar alarm. 

Only 30/ each. 


OAK TYPE 752 

Semi-rotary solenoid. 28 volt. 

7/6 each. 

10,000 OHM RELAYS 

Multi contact. Made by C. P. Clare 

of America. New'. 17/6 each 

5,000 ohm. 12/6 each 

2,250 ohm. 10/ each 

30 He I.F. SIMPS 

30Mc I.F. strips containing 6 VR91 
(EF50) Valves, 1 VR92 (EA50), wired 
complete. New. 

25/ each. 

Condensers. .01 mfd 2,500 V.D.C., 

working. 2/6 each. 

TOP GRADE PRISM ASSEMBLIES. 

These units contain 2 high class ground 
prisms. Ideal for Cameras, Viewfinders, 
Periscopes, Binoculars, etc. 17/6. 


WELDING ELECTRODES 


Hard surfacing 12 gauge. Bundle of 100 
7/6, or £2/10/ per case of 1,500 elec¬ 
trodes. Weight of case 781b. 15 packets 
per case. 


METERS 

Paton 0-300 volts A.C. or D.C. 5in. 

37/6 each. 

0-30 amp AC/DC moving iron, 27/6 ea. 
0-50 miiliamps flush mounted 5-mill 
movement, shunted and calibrated 

27/6 each. 


11 valve receiver type ARR2. 
<£5/7/ 6 each. 


805 

803 

813 

6J6 

VR150/30 

6SN7 

6J5 

6L7 

6K7GT 

6F5 

VR57-EK32 


VALVES 


£1 ea. 
39/6 ea. 
37/6 ea. 
9/6 ea. 
10/ ea. 
10/ ea. 
10/ ea. 
7/6 ea. 
7/6 ea. 
5/ ea. 
6/ ea, 


2/6 ea. 


Fuse Holders (1 hole Mounting) 2/6 ea. 
Tag Strips, 1 doz Mixed. From 4 

Tag to 9 Tag 7/6 doz. 

TV IF Formers and Can with 
slug 

FORMERS. ONLY 1/ DOZ. 

1 mfd 600v Block Condensers 
500 mfd 12V 

Phone Plugs, P.M.G. type 

2 Phone Plugs with cords 
B/Cast Coils Aer. Osc. RF 

Known make. 

7-Pin Minature Valve Straighteners 

O , 9/6 ea. 

Relay counters, 0-9999 
Head Phones, low imj. 

1 p.c. Resistors, 6,000 ohms 
70 Deg. Yokes. New 
Carbon Mic. Inserts 
Bowden Cables, 6ft 


2/6 ea. 
2/6 ea. 
2/6 ea. 
4/6 ea. 


5/ ea. 


7/6 ea. 
13/6 pr. 
1/ ea. 
30/ ea. 
2/ ea. 
5/ ea. 


SPECIAL 

SILICON DIODES 
FROM SYNTRON (Canada) 

STV-4 400 volt, 1 amp .. . . 8/ ea. 
STV-8 800 volt, 1 amp .. 15/ ea. 
STV-15, 1,500 Volt, 1 amp 31/ ea. 
Compare this current rating 
with other brands. 


P.M.G. Key Switches. Ideal model rail¬ 
way intercoms., etc. 2/6 each. 


DC 11 Crystal Holders. 2/ ea. 

D T yPe. 2/6 ea. 


A.W.A. Sig. Gens. .. .. £12/10/ ea. 


SCR522 Circuits. 12/6 ea. 

Headphone cords. 2/6 ea. 

Fuses 5 amp and 500 milliamp 6d. ea. 


ALL ARTICLES PLUS FREIGHT 


PARAGON RADIO 


479 PARRAMATTA ROAD, LEICHHARDT — LM9402 
(TOP TAVERNER'S HILL) 
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TRADE—Cont. 


GUITAR PICK-UP 


UNITS 


Manufactured by R. Moody and 
Co. Pty. Ltd., 2a Board Street, 
Lidcombe, the unit illustrated be¬ 
low will prove to be of great in¬ 
terest to our many guitar-playing 
readers. It is a general purpose 
guitar pick-up unit suitable for 
Spanish, steel and solid body 
guitars. 



J^EADERS, to date, have had to 
either construct units for themselves 
from headphone parts or obtain imported 
units. R. Moody and Co. Pty. Ltd., known 
for their manufacture of a wide range of 
guitar amplifiers, are releasing this screw- 
on Tri-Sonic Unit for the benefit of the 
home constructor. 

It is designed to operate into a grid 
circuit having a grid resistor of 250K ohms 
and delivers an output of 20 millivolts. 
The unit measures 3-l/8in long, l-3/8in 
wide and 3/8in deep. 

The retail price for the Tri-Sonic Unit 
is £3/10/ and further enquiries should be 
directed to the manufacturers. 


DRY REED RELAYS 


Automatic Electric Telephones 
announce the availability in Aus¬ 
tralia of “dry reeds”; amazing little 
devices which offer a most versatile 
magnetic switching unit to replace 
conventional relays. 

\ TINY reed contact is sealed in a glass 
capsule and surrounded by an inert 
atmosphere. The reed is, in effect, the 
core, armature, heelpiece and contact set 
of a relay and may be energised by either 
an electro magnetic or permanent magnetic 
field. 

A full range of ,make» break, change¬ 
over and make-before-break combinations 
are possible and multiple capsules can be 
used in one coil to provide a number of 
springset combinations. 

Operating speeds of the order of 1 to 3 
milliseconds are normal and operating sen¬ 
sitivities as low as 10 milliwatts can be pro¬ 
vided. 

Contact ratings up to 50 watts D.C. 
resistive are available. Miniature reed 
capsules are rated up to 10 watts D.C. re¬ 
sistive. Life at full ratings is of the order 
of 200 million operations. 

Not all of the above features can be 
incorporated in the one relay. 

A typical relay using miniature contacts 
is liin high by fin diameter, weighs 1 
ounce and plugs into a standard 9-pin 
valve socket. On 12 volts DC the coil 
load is 144 milliwatts and speed of opera¬ 
tion 0.5 millisecond. The single make 
contact is rated at 12 VA A.C. or 10 watts 
D.C. resistive. 

Dry reed relays are being manufactured 
in Australia by Automatic Electric Tele¬ 
phones Pty. Ltd. and enquiries should be 
addressed to them at P.O. Box 1, Woollahra, 
N.S.W., or telephone 32-3311. 
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NEW RADIO DIRECTION FINDER 

Recently to hand from Paragon Radio, Sydney, is an item of particular 
interest to yachtsmen, fishermen and other sea-going users of small craft. 
It is the Electrodyne model 8TA-3D Radio Direction Finder. This 
should prove a useful addition to any craft, both as a navigational aid 
and radio monitoring unit. 

The set is made by 
tha Kikusui Co. Ltd., 
of Japan, and is an 
eight transistor, three 
band, superhet re¬ 
ceiver, fitted with a 
rotatable ferrite rod 
aerial and adjustable 
compass plate. There 
is also a signal 
strength meter which 
doubles as a battery 
checker, press button 
controlled dial light, 
and alternative con¬ 
nection for an exter¬ 
nal aerial. 

The three bands 
are from 190 to 410 
Kc, 535 to 1605 Kc 
(B/C band) and 1.6 
to 4.8 Me. The latter 
is most valuable, since 
it covers the small 
ships frequency, Vol¬ 
unteer Coastal Patrol, 
trawlers, coastal radio 
stations, international distress, etc. 

The set is completely self contained and 
operates from a six-volt battery composed 
of four standard torch cells, type 950 or 
similar. The cells are easily replaced behind 
a slip-off cover on the underside of the 
case. They are held between substantial 
contacts by means of clip-on bands, and the 
polarity of each cell is clearly marked, 
even for the layman. 

The metal cabinet is finished in an attrac¬ 
tive and durable glossy grey enamel, and 
measures 10 5/8in wide, 9£in high and 6- 
3/8in deep. It is fitted with two sub¬ 
stantial handles on the top which, as well 
as providing an easy means of carrying, 
are so designed as to protect the rotating 
aerial in the event of anything being placed 
on top of the set, or when it is inverted to 
replace the batteries. 

The set delivers an audio output of 200 

TRANSISTOR RADIO ANALYST 

A companion instrument to the well-known B and K Television Analyst 
is now available for servicing transistor radios. The new instrument, 
known as the B and K Model 960 Transistor Radio Analyst, is avail¬ 
able from Amalgamated Wireless (Australasia) Limited. It offers the 
advantages of speedy fault location and simplified servicing procedures, 
and is the only instrument available which can be used to test all stages 
of a transistor radio, from aerial to loudspeaker. 



mW to a 4in speaker, which should be 
adequate in most cases. However, an ear¬ 
phone jack is provided should it be desir¬ 
able to use earphones to discriminate against 
severe local noise. 

Tested on the air the unit behaved ex¬ 
tremely well. Sensitivity appears to be of 
a high order on all bands, and should be 
adequate to receive any signal audible above 
the prevailing noise level. The directional 
aerial works exactly as one would expect 
of a ferrite rod, being quite sharp in the 
null position, and relatively broad in the 
peak position. However, the signal strength 
meter permits a reasonably accurate read¬ 
ing to be obtained on the peak position, 
and this is somewhat more convenient un¬ 
less a highly accurate bearing is required. 

Price of the unit is £ 39/10/0 and fur¬ 
ther information may be obtained from 
Paragon Radio, 479 Parramatta Road, 
Leichhardt. 


Priced at only £66/10/- (Sales Tax 
extra), the B. & K. Transistor Radio An¬ 
alyst is virtually a complete servicing work¬ 
shop in one compact instrument. Facilities 
include built-in, high-quality vacuum tube 
voltmeter; signal generating source for point 
to point signal injection; transistor tester 
for in-circuit and out-of-circuit testing and 
for direct reading of beta and other para¬ 
meters; low impedance audio output for 
loudspeaker tests; and metered power sup¬ 
ply to operate radio under test. 

The transistor tester is suitable for most 
low-power NPN and PNP types and pro¬ 
vision is made for testing tetrode transistors. 
Isolating capacitors in series with the out¬ 
put test jacks prevent damage to transistors 
when the “Analyst” is used as a signal 
injection source. 

Many servicemen have tended to refuse 
servicing of transistor radios because they 
have found their normal servicing instru¬ 
ments are not suitable for the purpose, and 
perhaps because of lack of knowledge. 
Some have tried to service sets with their 


existing facilities and have burnt out trans¬ 
istors because the current passed by their 
meters was too high. The “Analyst” 
contains everything for quick and easy 
servicing and having been specially designed 
for the purpose is completely safe to use 
on any transistor set. A comprehensive 
instruction manual is provided, which 
covers methods of detecting all common 
faults encountered. 

From the point of view of convenience 
there is a definite advantage in having all 
the facilities needed for servicing transistor 
radios in one unit, without the necessity 
for numerous inter-connecting cables. It 
is suggested that servicemen who buy an 
“Analyst” should have a corner of the 
workshop for the exclusive use of transistor 
radio servicing, thereby making it possible 
to maintain the standards of cleanliness 
necessary for this type of work. 

For further details and descriptive litera¬ 
ture, prospective customers should contact 
Amalgamated Wireless (Australasia) Ltd., 
Engineering Products Division. 


“OXFORD” 

CASES AND CHASSIS 


MC3 Plain Cases - 

W 

3 

X 

H 

3 x 

17 6 

D 

3 

MC4 


7 

X 

4 x 

4 

MC42 


6V* 

X 

19 6 

4V* x 

2 

MC6 


6 

X 

19 6 

6 x 

6 

MC6 Aluminium Chassis 

5V4 

X 

13 0 

5 x 
15 0 

2 

MC7 


10 

X 

8 x 

7 

MC7 Aluminium Chassis 

9 

X 

1 12 6 

6 V* x 

13 6 

2 

MC62 


6 

X 

6 x 

2 V* 

MC67 


12 

X 

10 0 

7 x 

6 

MC67 

Alumin. Chassis 

11 

X 

1 12 6 

5*4 x 

2 

MC79 


15 

X 

13 6 

9 x 

7 

MC79 

Alumin. Chassis 

14 

X 

2 12 6 

7 x 
17 6 

2 

MC81 


10 

X 

10 x 

8 

MC81 

Alumin. Chassis 

9 

X 

1 15 0 

7 Va x 

14 6 

2 

MC811 


12 

X 

11 x 

8 

MC811 

Alumin. Chassis 

11 

X 

2 2 6 

7 Va x 

15 0 

2 

MC4A 

Louvred Ends 

8 

X 

5 x 

4 

MC4A 

Alumin. Chassis 

7 

X 

1 2 6 

3 V* x 
16 6 

6 % x 

1 

MC5A 

Louvred Ends 

9 

X 

5Vi 

MC5A 

Alumin. Chassis 

8 

X 

15 0 

51/4 X 

2 

MC6A 

Louvred Ends 

6 

X 

16 6 

6 x 
15 0 

6 

MC6A 

Alumin. Chassis 

5% x 

5 x 

15 0 

8 x 

2 

MC7A 

Louvred Ends 

10 

X 

7 

MC7A 

Alumin. Chassis 

9 

X 

1 15 0 

6V* x 

2 

MC8A 

Louvred Ends 

12 

X 

1 3 6 

6 x 

4V* 

MC8A 

Alumin. Chassis 

11 

X 

1 10 0 

4Vi x 

IV* 

MC9A 

Louvred Ends 

12 

X 

13 0 
6Vi x 

4V* 

MC9A 

Alumin. Chassis 

11 

X 

1 10 0 

4*4 X 

IV* 

MC82A 

Louvred Ends 

13 

X 

1 3 0 

8 x 

6% 

MC82A 

Alumin. Chassis 

12 

X 

2 2 6 

6V4 x 

2 

MC82A 

Metal Chassis 

12 

X 

14 6 

6Y4 x 

2 

MC86A 

Louvred Ends 

15 

X 

17 6 

10 x 

6 

MC86A 

Alumin. Chassis 

14 

X 

2 12 6 

5V4 x 

2 

MC87A 

Louvred Ends 

15 

X 

1 3 6 
10 x 

8 


2 12 6 

MC87A Alumin. Chassis. 14 x 8 x 2 

17 6 

MC82ASG for 1962 Audio Sig. Gen. 

2 5 0 

MC3T Turn Over Lid 3 x 3 x 3 

17 6 

MC42T Turn Over Lid 6V* x 4V* x 2 

19 6 

MC5TA Turn Over Lkl with 

Louvred Ends - 9 x 6% x SVi 

15 0 

MC6T . 6 x 6 x 6 

1 3 0 

MC67T . 12 x 7 x 6 

1 12 6 

OPEN AT LARGEST SIDES. 

ALL THE ABOVE PRICES 
PLUS 12% SALES TAX. 

ALL GOODS PLUS FREIGHT. 
SLIGHTLY HIGHER FROM AGENTS. 

McKinnon nicholls pty. ltd.. 

468 Collins St., Melbourne. MB1440. 
GERARD & GOODMAN LTD., 

192 Rundlc St., Adelaide. 8-0242. 
HOMECRAFTS <TAS.) PTY. LTD., 

199 Collins St., Hobart. 2-2711. 
MARTIN DE LAUNAY P./L., 

Darby St., Newcastle. B4741. 
MARTIN DE LAUNAY P./L., 

Keira St., Wollongong. 

Manufactured by: 

HEATING SYSTEMS 

PTY. LTD. 

97 MARRIOTT STREET, 
REDFERN, N.S.W. 

69-3764 69-7016 
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Available at: 


Now there are two twin-lens reflex cameras 
with interchangeable lenses. 

NEW MAMIYAFLEX C3 

(2V4" x 2V4" square) reflex camera joins the famous C2. 


SOLD WITH 80 MM. 
OR 105 MM. LENSES 

Mamiya C3 full price 
£97.10.0 

Mamiya C2 full price 
£77.10.0 

Accessory lenses: 

65 mm. f3.5 £52.10.0 
135 mm. f4.5 £49.10.0 
180 mm. f4.5 £62.10.0 


The famous Mamiya C2 twin-lens reflex 
now has a twin — the C3. 

The new Mamiya C3 accepts the same 
lenses as the C2, and offers the added 
convenience of double exposure preven¬ 
tion. A rapid transport crank advances 
the film with a single stroke. 


Both cameras feature.- 

• Double extension for close-up shots. 

• MX shutters — 1 sec. to 1/500th sec. 

• Superb definition with all lenses. 

• Lenses change without fogging. 

• Large range of feature accessories. 

• Lens hood and filters easily obtainable, 


Also obtainable: Paramender, mirror finder, grip holder, single exposure back. 
Porroflex image — erecting eye-level finder and gadget bag. 


R. H. WAGNER 

4 SONS PTY.LTD. 


43 Elizabeth Street, Melbourne. Phone 62 3114 • Also at Chadstone Centre. 56 5814 


NEW ATTRACTIVE 

CRYSTAL MICROPHONE 
TYPE 26XA 


Hand use by removal of stand adaptor 
Ttvo-tone attractive case with 9 feet of cable 


High output Crystal Element protected against 
ingress of moisture 


Manufactured to suit Australian climatic con¬ 
ditions 


Excellent Tonal Response . Ideal for Tape 
Recorders, Paging , etc. 


Manufactured by 



PRICE £1/1/10 

Plus Sales Tax 2/4 


iZEPHYR PRODUCTS PTY, LTD, 

58 HIGH STREET, GLEN IRIS, S.E.6, VICTORIA 


MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT 4 COMPONENTS 
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AMATEUR BANDS WITH BILL MOORE 


ACCENT IS ON YOUTH TRAINING 


Youth participation in the electronic art via amateur radio or in some 
other field is a subject that nations are closely studying. Tremendous 
advances in attracting the younger generation to the science have been 
made in many countries. 


Most countries are paying some atten- 
x tion to training youth in electronics, 
not so much by formal education in schools 
but by encouragement to participate from 
a hobby angle. This spare-time participation 
places due emphasis on SWL-ing and 
amateur radio. Some schemes are Govern¬ 
ment-sponsored or assisted, others are con¬ 
ducted by interested associations or clubs 
who have accepted responsibility in this 
field. 

The success of the W.I.A.s Youth Radio 
Scheme has been acknowledged, all ar¬ 
ranged by volunteers. It gives some indica¬ 
tion of what could be accomplished in this 
sphere if assistance, financial and otherwise, 
was available from Government sources. 

In the U.S., youth can be readily at¬ 
tracted to amateur radio via the Novice 
Class Licence. This class has no age limit, 
an easy technical examination and a 5 
w.p.m. morse requirement. Examinations are 
conducted by other amateurs. Novice Class 
Licencees are specially catered for in the 
National Amateur Radio Journals, besides 
a special magazine of their own. The intro¬ 
duction of this class of licence has been 
largely responsible for doubling the Ameri¬ 
can amateur population in the last decade. 

Officialdom in British countries is far 
more conservative in its approach to at¬ 
tracting youth to the electronics field. Ap¬ 
plications for the establishment of a novice¬ 
type licence have been refused in a 
number of these countries. Following is an 
article which shows the encouragement 


given youngsters to participate in the field 
in the U.S.S.R. 

In Great Britain summer schools specialis¬ 
ing in electronics with a slant towards 
amateur radio have been conducted. While 
these were for teachers, they left with a 
clearer appreciation of modern radio and 
electronic principles and undoubtedly the 
youngsters they teach will benefit. 

Here, in N.S.W., the Youth Radio Scheme 
Committee are anxious to acquire more 
radio equipment for classes—not junk, but 
gear that could be spared. There must be 
tremendous quantities hidden away, gather¬ 
ing dust. Radio journals of any type would 
also be appreciated. Contact the Education 
Officer, W.I.A., N.S.W, Division, Wireless 
Institute Centre, Crow’s Nest; it will even 
be picked up if necessary. The committee 
have dealings now with all States of Aus¬ 


tralia, excepting Tasmania, supplying in¬ 
formation, course details and certificates. 


TTie following article originally appeared 
in “Popular Electronics” in October, 1961. 
The writer, Theodore M. Hannah, K.3CUI, 
is an authroity on the ramifications of 
radio professional and amateur in the 
U.S.S.R. K3CUI has been the author of 
several articles in QST covering amateur 
radio as followed in that country. The in¬ 
formation provided gives a clear insight 
into all phases of SWL-ing, amateur opera¬ 
tion and construction of equipment as fol¬ 
lowed in the U.S.S.R. It is certainly an 
object lesson to administrations of other 
countries cn activities that would encourage 
youngsters into entering the electronic field. 


ELECTRONICS ENTHUSIASTS IN THE U3.S.R. 


When it comes to electronics, the United States and the Soviet Union are 
very much alike — both countries are placing ever-growing emphasis on 
this all-important field. But as the demand for electronics technology in¬ 
creases, so, too, does the demand for electronics engineers and technicians. 
How do the Russians satisfy this need? What does the Soviet Government 
do to make sure there are enough electronics specialists to go around? And 
what part does the electronics hobbyist play in all of this? 


T. M. Hannah says . . . 

ACCENT ON YOUTH. To a greater ex¬ 
tent than probably in any other country, 
the Soviet Union officially encourages 
young people to become interested in 
electronics. It organises electronics courses 
(called “radio circles”) in elementary 
schools and in the club houses of the 
“Young Pioneers” (these are the youngest 
“members” of the Communist Party, rang¬ 
ing in age from 9 to 14 years). 

It hires instructors and furnishes all the 


equipment to teach youngsters — girls as 
— the Morse Code and elec- 


well as boys 
tronics fundamentals. 

It requires such students to build and test 
simple receivers and other equipment. And 
it encourages youngsters who show an apti¬ 
tude for electronics to go into regular 
electronics courses, which eventually lead 
to degrees in electronic engineering. 

Training electronics technicians and 
radio operators in the Soviet Union is the 
responsibility of a government agency 
known as DOSAAF (Voluntary Society for 
Assistance to the Army, Air Force and 
Navy). 


Headed by a Lieutenant-General in the 
Red Army, DOSAAF claims to have a 
membership in the millions. And as a semi¬ 
military organisation, it sponsors not only 
electronics training courses, but rifle, para- 
chute-jumping, and motorcycle clubs as 
well. 

In the electronics field alone, DOSAAF 
claims more than a million people have 
completed its courses. And in addition to 
training electronics specialists, DOSAAF 
also publishes electronics books and maga¬ 
zines, sponsors code-speed contests, sets up 
exhibits, awards prizes for the best elec¬ 
tronics construction projects, and organises 
ham radio contests of all kinds. 

A new contest called “Radio Network 
Operating” is a good example of how the 
Russians combine physical and technical 
training. The contest involves hiking cross¬ 
country while carrying a 251b load (the 
weight of a pack radio). At three dif¬ 
ferent points along the route the contestants 
stop, set up portable stations and transmit 
messages to each other. 

The whole contest is a race against time, 
with demerits given for not completing the 
hike, setting up the stations, or handling 


messages in the time allowed. 

As part of this training, the Soviet Gov¬ 
ernment makes it easy as possible for 
hobbyists to get answers to questions on 
electronics. Any DOSAAF office anywhere 
in the country will answer such questions, 
either in person or by phone. The same 
s true of all Ministry of Communications 
adio centres, 

SWL’s (short wave listeners) and begin¬ 
ning hams can obtain technical help by 
mail from the Ministry of Communications 
in Moscow. And there even government 
offices set up to help hobbyists who are 
interested in radio-controlled boats and 
planes. 

As a matter of fact, if YOU should 
ever be in Moscow and find yourself 
stumped by an electronics problem, you 
might try calling the Central Radio Club 
— the phone number is K-5-92-71! 

ELECTRONICS MAGAZINES. Among 
the most widely read of all Soviet publi¬ 
cations are magazines dealing with elec¬ 
tronics. But with millions of Russians in¬ 
terested in electronics, no such magazine 
remains on the newsstands for very long. 

On the other hand, small booklets on all 
aspects of electronics are mass-produced 
and sell for 10 to 15 cents apiece; written 
for the beginner, they are widely read, par¬ 
ticularly in rural areas where there may 
be no regular electronics courses available. 

The most popular of the Soviet electron¬ 
ics magazines (and the one most like 
“POPULAR ELECTRONICS”) is called, 
not surprisingly, “RADIO” (pronounced 
“Rahdio”). A monthly publication. 
“RADIO” sells for 30 kopecks (about 30 
cents). It is published by the Soviet Min¬ 
istry of Communications and the DOSAAF 
organisation which was discussed on the 
previous page. 

Every issue runs exactly 64 pages, no 
more, no less. And in those 64 pages will 
be found a half-dozen construction pro¬ 
jects dealing with anything from simple 
battery radios to complex tape recorders 
and ham transmitters. 

Usually there will be an article or two 
on space exploration, too, with special em¬ 
phasis on the electronics equipment used 
in the space vehicles. 

As a matter of fact, it was in the pages 
of “RADIO” that the Russians revealed the 
first advanced details of Sputnik I. So that 
their radio amateurs would be prepared to 
listen for Sputnik’s signals, the Soviet Gov¬ 
ernment published the exact frequencies, 
transmitting power, and type of signal to 
be used by the satellite. 

All of this information appeared in the 
June, July and August, 1957 issues — as 
much as four months before Sputnik 
caught the world by surprise. .. , 
The average issue of “RADIO” will also 
contain one or two articles on some new 
Soviet receiver, TV set or tape recorder. 
There will be at least one article on the 
use of electronics in such fields as auto¬ 
mation, cybernetics, or radio astronomy. 
And for the ham and SWL, there is a 
column called “chronicle,” which reports 
on DX activities around the world. 

Single sideband is becoming quite popu¬ 
lar among Russian hams, and a column 
called “CQ SSB” reports on the latest in 
sideband techniques. Another regular fea¬ 
ture is a column called “From the Pages 
of Foreign Magazines”) here the Russian 
reader learns something about the latest 
developments in foreign electronics, much 
of it translated from American magazines. 

OBTAINING PARTS. Like most Soviet 
magazines, “RADIO” contains no advertis¬ 
ing. This raises an interesting question: 
how does the Russian experimenter know 
what to buy and where to buy it? 

As for what to buy, “RADIO” and other 
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SPECIALS SPECIALS 

Dial Light Globes, Mazda, 9/ box of 10 

40 mA. Dial Globes.1/ each 

Carbon Throat Mikes (Y10A/55550) 7/6 
Magnetic Relay Switch, 20a, 24v, .. 10/ 
Egg Insulators, If x 1" .. 9d each 

300 ohm TV Ribbon.1/ yard 

Three-Core Domestic Cable .. 2/3 yard 
Hook-up Wire, 10/010, red, black and 
green .. .. 4d yard, 30/ 100yd roll 
Earphone Inserts, actuating diaphragm 
type, ideal as small speaker .. .. 7/6 
Pye double bulkhead mounting Chassis 

Coax Connectors.2/6 

Pye Coax Connectors.4/ pair 

English Coax Connectors, plug and soc¬ 
ket, suit 3/8” cable, 4/ pair. Right 
angles, 4/ each. 

Crystal Sockets, DC 11.2/6 

Crystal Sockets, FT243 and miniature, 2/9 
lack Boxes, SCR522 type, containing 10K 
pot and knob. Size 3$ x H x 2 .. 3/6 
AR8 Cables, 10ft long, 8-pin plugs 

attached.10/ 

Low Impedance Headphones, 12/6 pr. 
SCR522 28v Genemotor power supply, 
20/. 5/ packing fee. 

English Filter Chokes, 40 mA., 100 ohm 

resistance.3/6 each 

Carbon Microphones.12/6 each 

Vibrators, Oak/M.S.P. 6v, synchonous 

7-pin AV5211R.£1 each 

Octal Plug and Socket, American Am- 
penol, in metal screw case .. .. 8/6 set 
“Scope” Soldering Iron, to clear .... 55/ 
complete with transformer .. .. £5 

Ceramic variable condensers, small, 5 to 60 pf, 

Viin shaft.28/. 

Ceramic %in shaft couplings.3/6 


COAXIAL CABLES 

Coaxial Cable 50 ohm UR67 3/8in diam., in 
25yd rolls. 30/* a roll or 1/6 a yard. 

Coaxial Cable 52 ohm UR43 3 16in diam., in 
12yd rolls, 15/ a roll or 1/6 a yard. 

Coaxial Cable 72 ohm UR70 3/161n diam. in 
27yd rolls. 30/- a roll or 1/9 a yard. 

Coaxial Cable 72 ohm UR70 3/16in diam., in 
12yd rolls. 15/* a roll or 1/9 a yard. 

Coaxial Connectors (Belling and Lee) suit Viin 
coax cable Plugs. 4/*, Sockets, 3/6. 


LSGil 

SIGNAL 

GENERATOR 

120 KC.-390 Me. 


Freq. range (six bands): 120 Kc to 130 Me. on 
fundamentals; 120 to 390 Me. on harmonics. 
Mod. freq. 400 and 1.000 c.p.s. Tubes: 12BH7, 
6AR5. Rectifier: Half wave selenium. Pro¬ 
vision for crystal oscillator (xtal not supplied). 
1 to 15 Me. 100. 117 or 230v. A.C. input, 
50/60 c.p.s Size: 7V6 x 10% x 4V6in. Weight: 
61bs. 

Price: LSC11—£16/17/6 inc. tax. 

LSG-10 Signal Generator. £13/17/6 



CONDENSERS 


Metalpak Electrolitic 
.lmfd. 500v. 

.Imfd. 175v. 

22pf. 500v. .05mfd. 500v. 


Fixed Ceramic 
33pf. 500v. 


lOOpf. 

470pf. 


500v. 


.02mfd 

.5mfd. 


500v. 10 mfd. 

ALL 1/ each. 


750v. 

500v. 

25v. 


AMPLIFIER CABINETS 

Solid construction, modern design, blank 
chassis, perforated top cover, finished in 
attractive grey Hammertone. 

25watt size (15in x 7£in x 8in) .. £4 

10 to 15 watt size (lOin x 6in x 7in) 
£3/5/. 


NEW VALVES 


1A3 

1A5 

1C7 

1D5GT 

IDS 

1H4 

1H5 

1H6 

1K4 

1K5 

1M5G 

1P5 

1Q5 

154 

155 
1T4 
2A6 
2D21 
2X2 
3A4 
3AP1 
3Q4 
5V4G 


2/6 10 a £1 
5/ 5a £1 
3/ 7 a £1 

5a £1 
3 a £1 
5a £1 
5a £1 
5 a £1 
5a £1 
5a £1 
5a £1 
10a £1 
5a £1 
3a £1 


5/ 

7/6 
5/ 

5/ 

5/ 

5/ 

5/ 

5/ 

2 / 

5/ 

7/6 
10/ 

5/ 

7/6 
15/ 

5/ 5 a £1 

10/ 

25/ 

10 / 

15/ 

5Y3GT 13/9 
5Z3 17/6 

5U4/GB 14/6 
5763 22/ 

6AG7 12/6 
6AJ5 7/6 3 a £1 
6AM5 (EL91) 10/ 
6AM6 (EF91) 10/ 
6B7 10/ 

6BE6 15/ 

6C4 5/ 

6C5 5/ 

6C8 10/ 

6D6 5/ 

6F6 12/6 

6F8 5/ 

6J6 10/ 

6K7 5/ 

6K8G 20/ 


5a £1 
5 a £1 

5a £1 


5 a £1 


6K8GT 12/6 


6L7 
6SA7 
68C7 
6SF5 
6SH7 
6SS7 
6T7 
6V6GT 


5/ 

7/6 

7/6 

7/6 

4/ 

7/6 

7/6 

16/ 


5a £1 


3 a £1 
5a £1 
3a £1 
3a £1 


12AH7 

5/ 

5a £1 

12C8 

5/ 


12H6 

3/6 


12J5 

5/ 

5a £1 

12SK7 

5/ 

5a £1 

12SQ7 

5/ 


12SR7 

5/ 

5 a £1 

14A7 

3/6 

7 a £1 

1I7Z6 

5/ 

5a £1 

1625 

5/ 

5 a £1 

1626 

5/ 

5a £1 

1629 

5/ 

5 a £1 

30 

1/3 


35T 

30/ 


717A 

7/6 

3 a £1 

80 

13/ 


807 

7/6 

3a £1 

808 

10/ 


809 

20/ 


815 

15/ 


830B 

15/ 


832A 

19/6 


866A 

£1 


954 

5/ 

5a £1 

955 

5/ 

5 a £1 

956 

5/ 

5a £1 

958A 

2/6 10 a £1 

2051 

5/ 


AVU 

2/11 


DL75 

2/6 10 a £1 

EA50 

2/ 10 a £1 

EC91/6AQ4 

10/ 

ECC33/6SL7 

£1 

EF39 

5/ 

5a £1 

EF70 

5/ 

5 a £1 

EF72 

5/ 

5 a £1 

EF73 

5/ 

5a £1 

EL41 

10/ 


EY91 

5/ 


OB2 

30/ 


QQV06/40 

97/6 

EF50 

3/6 


RL18 

7/6 

3 a £1 

LU41 

7/6 3 a £1 

VR53 

5/ 

5a £1 

VR101 

5/ 

5a £1 

VR102 

5/ 

5a £1 

VR103 

5/ 

5a £1 

VR105 

10/ 


VR136 

2/ 12 a £1 

VT25 

5/ 


VT127 

4/11 5 a £1 

VT501 

7/6 

3a £1 

Y65 

5/ 


KTW61 

t 15/ 


ECH33 

17/6 


EB41 

12/6 


6X4 

10/ 


7S7 

7/6 3 a £1 

1LN5 



(CV78I) 5/ 

5a £1 

12AU7 

15/ 


12sc7 

5/ 

5 a £1 


6X5 15/ 

6Y6 5/ 5 a £1 

6CH6 2/6 
6J5GT 10/ 

6SN7GT 12/6 i 
6X4 12/6 

6V4 14/6 

7A8 2/ 11 a £1 

7C5 5/ 5 a £1 

7E6 VT «/EL32 

'£• 7/6 3a £1 

7W7 2/6 10 a £ 1 nni?Ai/i 9 Ai/t* 

12A6 4/ 6 a £1 QQE03/12 47/6 

12AT7 15/ QQE04/20 £3/10/ 

12SAGT 10/ VT78 4/ 

EF50 valve sockets, Ceramic .. ,. 3/6 
EA50 valve sockets .1/6 

CRYSTALS 

3.5 and 5.5 Me. Marker Crystals Minia¬ 
ture and FT243 . 50/ with socket. 

Crystals Ground to any Frequency, 
PRICE ON APPLICATION. 


SWITCHES 

Ceramic Rotary, 2-pole, 6 position. 
To clear .. 15/- 




MR-52 


MR-2P 


Meters 0-1 Ma. M065 3iin round 35/* 
0-lmA. square, Hin hole, MR-2P 35/- 
Meters, 0-500 microamp (scaled 0-600v.) 
No. 128 Type, Hin round face, 
Hin Hole. BRAND NEW. 

Price.30/- 

Meters, 0-50 Ma. G.E.C., 3iin round 
face, 2iin hole. Brand new 30/- 
MR-65 0-1 Ma. 3in square, 2iin hole 
47/6 inc. tax. 
MR-52 0-1 Ma. 2iin square, 2in hole. 

£2 inc. tax. 

MR2P. 0-500 microamp. Hin square, 
liin hole.37/6 inc. tax. 


OA79 DIODES 

Well-known make. Brand new. 
To Clear — 2/6 each. 

Crystal Earphones, suit Transistor 

radio.5/6 

Phone Plug on 2ft cord ..2/6 


AMERICAN POTENTIOMETERS 
American Bradley, 2in long, iin shaff, 
lin diam. Available in following sizes: 
20,000, 25,000, 30,000, 50,000, 100,000, 
250,000 ohms, 1 megohm, I meg. and 
2 megohm Bradley Potentiometers. 
Price 2/6 each. 


CRYSTAL MICROPHONES 

'‘Piezo’' Crystal Microphones LM3 Lapel Type, 

small .... . 15/ - 

“Piezo” Crystal Microphones SMI Hand Type. 

with plug. lf/6 

“Piezo” Crystal Microphones HM7 Hand Type, 

with plug. 31/6 

‘Piexo” Dynamic Microphones DX29 Pencil 

Type, with Stand.£4/2/6 

P.M.G. Carbon Microphone Inserts, new 3/. 
Empty Tape Reels, 7-inch, */• i Sin, 5/6t 3in, 4/6 
Left/Right Indicators, Type l, 100 Microamp 

movement. . 25/• 

Cathode Ray Tube Sockets, VCR97 Type, New 

Bakelite . 10 /. 

Morse Code. Buzzer Sets. 12/6 

Latest W.I.A. Radio Amateur Cali Books </• 
Amateur Radio Station Log Books .. . . 5/6 

Slug Tuned 5.5 Me Video Coils. /6 

Scope Soldering Irons, De Luxe Model .. 57/6 

Scope Soldering Iron, Tips and Elements, 1/- 
each or 5/6 per packet of 6. 

Miniscope Soldering Irons. 30/. 



SAKURA CIRCUIT TESTER 

Model TR6S 

Sensitivity: d.c. 20,000 ohms/volt, 
a.c. 10,(MX) ohms/volt. Ranges— 
d.c. volts: 6, 30, 120, 600. l,200v.; 
a.c. volts: 6, 30, 120, 600, I,200v. 
D.c. current; 60 uA., 6 mA., 60 
mA., 600 mA, Resistance: 10K. 
100K, 1M, 10M ohms. Capaci¬ 
tance: 0.001-0.2 uF., 0.0001-0.01 
uF. Inductance: 30-3.000H. Deci¬ 
bels: Minus 20 to plus 17 db. (0 
db.—0.775v.—600 ohms). Dimen¬ 
sions: 4Vb” x 6W* x 2W. 
Weight: 1.31b. 

£9/10/ Inc. tax. 


SPEAKER BOXES 

6in speaker size, finished in grey Hammer- 
tone with gold expanded alluminium grille 
30/. 


HAM 


RADIO SUPPLIERS 

5A MELVILLE STREET, HAWTHORN, VICTORIA 


Phone 86-6465 


KrtuMMwl 1947. 


Postage. Parcels 3/6 per 
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magazines tell him what is available. As 
for where to buy it, there is only one 
place — a Government-owned electronics 
store. Theoretically, there should be one 
such store in every town and more than 
one in the large cities. However, even 
when this is the case — and it doesn’t 
always work out that way — there is still 
a problem in getting parts. 

“RADIO” quite often prints letters from 
readers who complain that their local parts 
stores never have any parts! In this case, 
the electronics hobbyist can order parts by 
mail from government-operated parts 
houses. And if that fails, about all he can 
do is to wait, hope and write letters to 
“RADIO.’ ’ 

Actually, there is one other solution to 
this problem; the hobbyist can make his 
own parts. This is particularly true • of 
transformers, and construction articles in 
Russian electronics magazines usually in¬ 
clude transformer-winding data for the 
Soviet do-it-yourselfer. 

Switches, tuning capacitors, coils and 
even the mechanical parts of tape recorders 
are also much more commonly homemade 
in Russia than here. 

A few electronics kits are available, but 
only to hobbyists living in rural areas. The 
kit selection includes a two-band receiver, a 
power supply and a low-powered trans¬ 
ceiver, all of which can be ordered by 
mail from a government department in 
Moscow. 

Circuits and parts used by Russian 
hobbyists are not veiy different from those 
used here—printed circuits, transistors, sili¬ 
con diodes, and other relatively new com¬ 
ponents are all familiar to the Russian 
experimenter. 

About the only difference stems from 
the fact that Russian electronics parts are 
not as miniaturised as ours; as a result, 
their equipment tends to be a little larger 
and heavier than ours. 

HAMS AND SWL’S. The Soviet Gov¬ 
ernment’s involvement in amateur radio is 
much greater than is the case in the United 
States. Like our Federal Government, the 
Soviet Government issues licences and 
regulates communications. 

But it also does much more. It aids, 
encourages, and even subsidises the ham 
and SWL by awarding prizes and medals 
to winners in code-copying competitions, in 
hidden-transmitter hunts, and in national 
and international DX contests. 

Even QSL cards are available free from 
the Government, although many hams and 
SWLs design their own. Ever since Sputnik 
I, a favourite theme on Russian QSL’s has 
been the various Soviet space achievements. 
Some very handsome cards and stamps, 
too, have been issued on the Sputniks, 
Luniks, and cosmic rockets. The latest 
subjects are, of course, Yuri Gagarin, 
Gherman Titov, and their manned space 
flights. 

How does the prospective ham get a 


licence? First he must have completed a 
basic DOSAAF electronics course. Then he 
takes an SWL test. In Russia the only 
officially recognised SWL’s are those who 
are licensed to listen on the ham bands. 

To pass this test, he will have to under¬ 
stand basic electronics theory, wave propa¬ 
gation, “Q”-signals, amateur operating pro¬ 
cedure and lingo, log-keeping the amateur 
frequencies, international radio prefixes, 
safety rules and first aid. 

He must also send and receive Morse 
Code—both Russian and international—at 
a minimum speed of 10 words per minute, 
and be able to build and repair simple 
receivers. (As you can see, the Soviet test 
is considerably more difficult than even 
our Novice or Technician exams.) 

If he passes the test, he will be issued 
SWL call letters (example UA3-2791) and 
will begin listening on th* ham bands at 
his local club station. 

After gaining some experience, he can 
take a test for a transmitting licence. For 
this he mist be 14 years old, be able to 
handle code at 12 w.p.m., pass a tougher 
examination, and build a transmitter. 

There are two higher classes of licences 
which are issued only after the applicant 
has passed some very difficult tests, but 
these licences offer some worthwhile privi¬ 
leges (operation on all bands, 200 watts 
of power, and phone as well as C.W. 
operation). 

The test for the first-class licence, for 
example, includes a written exam, similar 
to that for our Extra Class licence. The 
applicant must also send and receive code 
at 18 w.p.m., design transmitter and re¬ 
ceiver circuits, and be able to build and 
trouble-shoot advanced transmitters and re¬ 
ceivers. 

The closest thing to the Citizens Band 
in the Soviet Union is a group of hams 
who can operate only on the very high 
frequency bands (144 and 420 me.). The 
minimum age for these hams is 12 years 
and they need not pass a code test; as in 
the U.S., maximum power is limited to 5 
watts. 

There are no exact figures on the 
number of ham stations in the U.S.S.R., 
but a reasonable guess might be 10,000 to 
15,000. The number of individual hams 
and SWLs is, of course, much greater— 
many of the ham stations are club stations, 
each of which has many operators. RADIO 
magazine has announced that the Govern¬ 
ment hopes to have 25,000 ham stations on 
the air by the end of next year. 

The precise number of electronics hobby¬ 
ists is also unknown. But as long as 
Russia needs electronics specialists and is 
willing to train hobbyists to become 
specialists, we can assume that Russia’s 
electronics needs will be met. From all 
accounts, we can also assume that Russia’s 
electronics technicians will be well trained 
and competent, the equal of any in the 
world. 


Back to the local scene . . . 


A COMMITTEE has been appointed to 
^ make the necessary arrangement for 
conducting the next Federal Convention to 
be held at the Wireless Institute Centre, 
Crow’s Nest, over Easter. Under the N.S.W. 
Federal Councillor Perc. Heally, VK2APQ, 
with members Roy Parton, VK2KO, Morrie 
Myers, VK2VN and Bill Moore, VK2HZ, 
they will see the organisation side of the 
convention runs smoothly, 

N.S.W. DIVISION 

'J'HE opening session of the N.S.W. Divi- 

* sion’s Annual convention was the 
monthly meeting held at the Wireless Insti¬ 
tute Centre. An excellent attendance heard 
Ron Richardson, VK2ALR, speak on 
“Trends in Modern Amateur Commercial 
Communications Equipment.” Ron provided 
loo, a demonstration on the latest in Ameri¬ 
can receivers and transmitters and with the 
aid of slides the lecture proved extremely 
interesting. 

Business included the re-election of Perc. 


Heally, VK2APQ, to the position of Federal 
Councillor. Also the awarding of the Adams 
Trophy to Keith Woodward, VK2ZAV, for 
his article on Mobile Equipment appearing 
in “Amateur Radio.” 

It is awarded annually to the N.S.W. 
Member submitting the best article. Harold 
Burtoft, VK2AAH, was presented with the 
“Lecture of the Year Award” initiated by 
council. It was for his discourse on Tally 
Ho — Fox Hunting. A number of agenda 
items were confirmed for appearance on the 
Federal Convention Agenda Paper. 

SLOW MORSE 

cLOW Morse Tapes are now available 
^ from the Division, 5 in number, each 
carrying two*hours of practice. They are 
produced in varying speeds from 1 hour at 
5 w.p.m. and 1 hour at 6 w.p.m. to 1 hour 
at 15 w.p.m. and 1 hour at 16 w.p.m 
They are available from the Education 
officer, Wireless Institute Centre, Crow’s 
Nest. 




ANNUAL DINNER 

'J’HE Dinner was the next event held on 
Saturday evening, January 26th. It 
proved popular. The food and extras excel¬ 
lent, with entertainment mainly in the form 
of a Quiz. Honorary Solicitor for the Divi¬ 
sion, Bill Clarke, won this event. State Presi¬ 
dent, Max Pleffer, VK2MP, proposed the 
toast of the W.I.A. and the response was 
provided by Perc. Heally, VK2APQ. 

The weather was fine over the week-end, 
a change from the last holiday week-end. 
Those attending enjoyed a brilliant day at 
VK2WI Dural on the Sunday. Registrations 
were over the 200 mark. There were stalls, 
commercial and amateur disposal sales. 
Blindfold Fox Hunts, 807’s, varied events, 
all enjoyed in different ways. Registration 


BATMAN 

BARGAINS 

Used and Guaranteed 
unless otherwise stated 


AMPLIFIERS 



Mullard 3/3. £13/10/ - 

Mullard 10 watt. £27/10/ - 

Mullard 20 watt. £35/ •/ - 

Mullard 22 stereo. £19/10/ - 

Audiomaster Stereo .. .. £42/10/ - 
Aegis 6/88 Stereo .. .. £47/10/ - 

R.M.T.C., Stereo and 

8 watt/chan. £47/10/ 

Maton 10 watt Guitar 

Tremolo. £47/10/ - 

Goldentone 15 watt Guitar, 

3 inputs... . . £45/ •/ - 

Maton 30 watt Guitar 
Tre molo. £75/ •/ - 

TAPE RECORDERS 



AIWA Transistor, portable £18/10/ - 
Alba 2-track B.S.R. 

Deck, new .£47/10/ - 

A.W.A. lh I.P.S .. . £27/10/ - 

A.W.A, 3-speed, 2 track £59/10/ - 
Grundig T.K.I. Transistor . . 55 «ns. 

Light Single-speed .£29/10/ - 

Philips EL3541/00, 4-track, 

8 hours’ play. Recond. . . £75/ -/ - 

Walter 2-track, 3 j I.P.S. . . £ 35/ -/ - 

PLAYBACK EQUIPMENT 



Wharfedale Golden 

10 FSB Speaker.£12/ -/ - 

Wharfedale Sin 1 cu. ft. 

Speaker Enclosures . . . . £20 (pair) 
Collaro 3-speed Auto. 

Changer. £8/10/ - 

Leak Pick-up Magnetic .. £12/ •/ - 
Connoisseur Pick-up Mag. . £18/10/ • 

Stentorian Tweeter. £5/ -/ - 

Stereo Pre-am p. _ .. . . _ .. £6/1 0/ « 

WANTED TO BUY 

ALL ABOVE UNITS. ALSO 
MANTELS. GRAMS, PLAYERS 

BATMAN 

Basement, 377 Bourke St. 
Melbourne Vic. MU 1622. 
Opposite Coles and Garrard, 
between Elizabeth and Queen Streets 
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Money back guarantee on all goods returned unused 


DIRECT DISPOSALS Co. 


1 248 GEORGE ST., BRISBANE. 

Please add freight (any excess refunded) 


Mail orders to 
14 DUNCAN ST., VALLEY 
BRISBANE 


TRANSISTORS 


Famous English Ediswan “Mazda” 
Huge Direct Selling at J Price 
XA101, XB102, XB103, XB104 (equiv. 
OC45) 10/; OC44 12/6. 

“Mazda” Germanium Power 
Transistors XC141—21/6. 


a 


NIFE" CELLS 


2.75 A.H., 1.5V. Leakproof Nickel 
Iron Accumulators. Size 31” x 1” x 3” 
high. Will never wear out. Can be 
used singly or multiple units for lamps, 
bells, flash equipment, models, <■ / 

etc. Each. I V/ - 


CAR STATIC SUPPRESSORS 

15,000 Ohm — 2/. 

240 Volt A.C. POWERPACKS 

To suit P.C.R. Receivers — £5. 
As above, 12 Volt D.C. — 70/. 


AMERICAN 

AIRCRAFT 

MOTORS 

For 12/24/32 Volt 
AC/DC continuous rat¬ 
ing. Brand new in 
steel cans. 6500 r.p.m. 
Govt, cost £20. Our 
price, 

29/6 


"Telefunken" 

STEREO 

AMPLIFIERS 


Brand new in carton 
4 watts output, factory 
warranted. Usually 
£35. To clear. 


£22 


NEW AIRCRAFT SWITCHES 


R.A.F. 

DIMMER 

SWITCHES 


6/12 Volt. Ideal speed 
control for small 
motors. New. 


4/6 


AMERICAN 

MICRO 

SWITCHES 


New, in packets. 10 
amp. at 125 V, A.C.— 
5 amp at 240 V, A.C. 


4/6 


PRESS 

SWITCH 

Push on, push off. 
press button. 250 V, 
5 amp—new. 


4/6 


H. D. Rotary 
Santon 
SWITCHES 


50 amp. at 32 V., D.C. 


7/6 


P.M.G. Key Switches 3/6 


Magnificent American “Cutler 
Hammer” 4-Pole, 3-Position 

TOGGLE SWITCH 

Solid silver contacts. 10 amps at 
250 Volt A.C. New — 7/6 


MORSE KEYS—7/6 


COPPERED SPRING STEEL 

WHIP AERIALS 


50” — new, 3/11 
12ft 3-piece, 22/6. 


Microphone Capsules—new 5/- 



ENCLISH ELECTRIC 

,ih.p. 240 volt, A.C. 
ELECTRIC 
MOTORS 


Absolutely brand new and “factory fresh.'* 1450 
r.p.m. Ball races throughout. Drip proof. Capa- 
citator start for starting under load. Shaft both 

Our^price ^ V.\ £5/10 


ENGLISH 

AMPMETERS VOLTMETERS 


New 0-20 D.C. 

35/- 


0-300 A.C., new 

35/- 


TIME SWITCHES 


English 240-volt, 16 amp. A.C., 10 amp. D.C. 
Clockwork mechanism, up to 6 minutes. For 
photography, egg timers, etc. Fraction 25/- 


of cost. New 


AMERICAN AIR FORCE 

VARIABLE RESISTORS 


Fixed step. 15-position selector switch con¬ 
tains 13 Deposited Boro Carbon Resistors. Vx 
watt power dissipation 11.5 K. to 1.05 meg. 
Resistance Plus, or Minus— 27c. U.S. Govt, 

cost, £22. Brand new in •%»% / 

sealed cartons — — — — — — *O 


ENGLISH STEPDOWN 

TRANSFORMERS 


240 Volts to 150 Volts and 115 Volts at 100 
watts. Fully shrouded. 59/6 


New 


BATTERY CHARGER 

TRANSFORMERS 


240 Volts to 3»/a, 9, 17 Volts, at C<\ /< 

4 amps. New. .. . DV/O 

Also ideal for running aircraft motors from 
mains. 


SELENIUM. RECTIFIERS 


New. English, heavy. All 6 or 12 Volts. 4 amps 
suits battery charger transformer — wiring dia¬ 
gram free). 

4 amp, 35/* 6 amp., 45/* 8 amp., 57/6; 

10 amp., 72/6; 24/32 volt, amp., *5/-. 


Tiny English Supersensitive 
Conceoloble Microphones 


Originally made for hearing aids. Size lin x 
'/ain. Extremely sensitive. For tape recorders, 
guitars, etc. Fraction of original cost. \2/S 


Brand new. 


Bendix" Frequency Meters 

£30 


*25 KC.’s. to 20 m.c's. Completely 
checked and as new.- ... 


VIBRATORS 


English. 12 Volt, 4 pin. 

checked. List price 43/6. . 


New, 


8/6 



R.A.A.F. Earphones 


For Crystal Sets, “silent” 
Radio and TV listening. 

Double .. .. .12/6 

Single. ..7/6 


"ACOS" PICKUP CARTRIDGES 

78/L.P.—25/. 78/L.P. Stereo—43/6. 


CO-AX CABLE 72 ohm. !/6yd. 


ARMY BAYONETS 


“Enfield” finest tempered steel blade. Use as 
machete, make into skinning knife or use for 
spear fishing. A great collector’s 22/S 


item 


Leather holder for belt .. .3/6 


was in the hands of Frank* Hine, VK2QL, 
Vic Cole, VK2VL, and Warwick Johnston 
and all Councillors were busy performing 
the various chores. Ken Scott, VK2XS, as 
usual, was in charge of the 807’s, a task 
at which he is experienced. The field events 
were very popular and the winners of these 
were as follows:—VHF Mobile Scramble — 
1st, Dick Norman, VK2ZCF, 2nd Paul 
Jackson, VK2ZPJ, 3rd Eddie Penikis, 
VK1VP. 6 Mc/s Scramble—1st Harold Bur- 
toft, VK2AAH, 2nd Bill Hall, VK2XT, 3rd 
Alex Murray, VK2FM. 7 Mc/s Fox Hunt- 
Fox Gerry Sabin, VK2AGS. 1st Harold Bur- 
toft, VK2AAH, 2nd Dave Andrews, 
VK2AWZ. 144 Mc5s Fox Hunt, Fox Tim 
Mills, VK2ZTM, 1st Dave Andrews, 
VK2AWZ, 2nd David MacNaughton, 
VK2ZVW, 3rd Paul Jackson, VK2ZPJ, 144 
Mc/s Efficiency check—1st VK2ZVL, 2nd 
VK1VP 7 Mc5s Efficiency Check — 1st 
VK2AAH, 2nd VK2ACK. 

Mobile Assessment — 1st VK2AAH> 2nd 
VK2ASZ, 3rd VK2ZEW. At the completion 
of the day’s events prizes were presented 
by the State President, Max Pleffer, VK2MP. 


COUNCIL CHANGES 

j^ECENT changes in the N.S.W. W.I.A. 

Council include the election of Vic 
Cole, VK2VL, to the position of Junior 
Vice-President of the Division. Vic, an 
active amateur for nearly 30 years, is well 
known to N.S.W. Amateurs. Wal Webster, 
yK2EW, is the new Councillor elected in 
lieu of Ken Squires VK2SD, who resigned 
due to pressure of business. 


144Mc CONTACT 

AN excellent 144 Mc/s contact was 
chalked up on December 30th at 1025 
EAST when VK4ZA, and VK5ZMK con¬ 
tacted over a distance of approximately 
1,000 miles. 

The Ross Hull Memorial Trophy Con¬ 
test run during part December and part Jan¬ 
uary provided some excellent working for 
the V.H.F. gang. There were plenty of 
length logs compiled. Dick Norman, VK- 
2ZCF, made 1255 contacts during the 4 
weeks, while VK3ZAX was reported making 
1,600 QSO’s. There will be plenty of big 
scores this year and tallies of 600 to 800 
contacts common. 500 to 600 QSO’s was 
an excellent total in past contests. 


"FOX HUNTS" 

pHOTOGRAPHS of competitors in the 
Annual European Fox Hunting Champ¬ 
ionship show how seriously they compete 
over there. Competitors in singlets with 
identity numbers attached, all young men 
were rushing around swinging a 144 Mc/s 
beam. Strapped to their backs were trans¬ 
ceivers permitting a contact when they had 
completed their searches for the “Foxes.” 
It was certainly a battle of athletic prowess, 
as well as operating ability. There was no 
sedate ride in a Ford Pilot or a dash in 
a Morris Minor. No wonder the U.S.S.R. 
Team, the winners of both the 3.5 and 
144 Mc/s events, went into training in the 
Crimea before the championship. 

Strangely enough Fox Hunting is prac¬ 
tically unknown in the U.K. except the 
Tally-Ho aspect. Some straight D.F. events 
are conducted but main field activity is in 
the form of Mobile Rallies which often 
attract over 1,000 persons. Main Fox Hunt 
operation is in the Scandinavian and Iron 
Curtain countries. 


S.W. LISTENERS 

oHORT Wave Listeners will be interested 
^ in the formation of the Short Wave 
Listener’s Certificate Hunters Club, with 
effect from January 1 1963. This will be 
the SWL’s counterpart of C.H.C. (Certi¬ 
ficate Hunters Club) and will be adminis¬ 
tered iby Clif K6BX, Box 385, Bonita, 
California, U.S.A. Particulars of the club 
can be obtained from Clif at the above ad¬ 
dress, a self-addressed envelope and an 
I.R.C. should be enclosed. , To join the 
SWLCHC a short wave listener must have 
obtained at least 25 amateur radio type 


All 
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awards won on a “heard” basis. Par¬ 
ticulars of a large number of suitable S.W.L. 
awards are given in the current “Directory 
of Certificate Awards” also available from 
K6BX. The SWLCHC, like the CHC, is 
conducted on a strictly non-profit basis. 

PROJECT OSCAR 

T HE A.R.R.L. is taking action to relieve 
the administrative burden which faces 
the Project OSCAR Association after each 
of the satellite firings. A plan was outlined 
by A.R.R.L. President Herbert Hoover, 
W6ZH, to remove the workload of dissemi¬ 
nation of information to participants in the 
OSCAR satellite program. The scheme also 
allows for the co-relation of the multitude 
of intercept reports that reach the associa¬ 
tion after a satellite has been fired. Such an 
arrangement will allow the OSCAR Asso¬ 
ciation to concentrate on the technical side 
of the project. The A.R.R.L. is far better 
equipped to handle the administrative side 
from every angle. 

GOLDEN ANNIVERSARY 

T HE R.S.G.B. which celebrates its Gold¬ 
en Anniversary this year has already 
provided early publicity on their “Golden 
Jubilee Celebrations.” They hope this will 
permit overseas members and visitors to 
plan visits to the U.K. to coincide with 
the celebrations. These will be conducted 
during the first week in July and the pre¬ 
liminary program is as follows: Monday, 

July 1st, visit to the B.B.C. and other 
places of technical interest. Tuesday, July 
2nd, visit to D.S.I.R., Slough, and other 
places of technical interest. Wednesday, 

July 3rd, 12.30 p.m. informal lunch¬ 
eon arranged by London Members Lunch¬ 
eon Club. Evening presentation at London 
Planetarium and official reception. Thursday, 

July 4th, river trip by private launch from 
Westminster to Hampton Court. Evening, 
Social arranged by the London U.H.F. 
Group. Friday, July 5th, Evening Golden 
Jubilee Dinner at Connaught Room, Lon¬ 
don. If any VK’s are lucky enough to be 
in London in July the R.S.G.B.’s celebra¬ 
tions would be of interest. 

SPACE GROUP 

*J*HE R.S.G.B. has now formed a Space 
Communications Group and their first 
meeting was held in January in conjunction 
with the London U.H.F. Group. The Space 
Group was established with emphasis on 
experimentation in Space Communications 
for the Radio Amateur. An interesting 
rumour current in Europe is to the effect 
that efforts are being made on the Continent 
to build a satellite for amateur radio. It is 
hoped definite news will be available shortly. 

• 

B.E.R.U. CONTEST 

'J’HE Council of the R.S.G.B. did not 
endorse a proposal to change the name 
of the B.E.R.U. Contest to the B.E.R.U. 
Commonwealth Contest, submitted by the 
Society’s Contest Committee. The Council 
however decided to take action to endeavour 
to arrange more effective liaison between 
the Contest Managers of the various Na¬ 
tional Societies, to check clashes of con¬ 
tests, etc. It is hoped to eliminate some 
of the clashes or near misses that occur 
over the October-March period when so 
many DX contests are conducted through¬ 
out the world. 

During this period there is never a free 
weekend clear of some form of competition. 

CODE CONTEST 

’J’HE code speed competition at the last 
A.R.R.L. National Convention was won 
by Ed, K2YFM, at a mere 60 words per 
minute, accurately copied on a typewriter. 

A succession of elimination runs were con¬ 
ducted all in plain language, with speed 
increases from 30 w.p.m. upwards. The 
runner-up was visitor FY7FE all the way 
from French Guiana. 

MOBILE OPERATORS 

W 5 Q° offers a suggestion in QST to 
assist the many “Mobileers” who 
travel the roads these days. He points out 
that an amateur antenna on a car at- 
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BILL MOORE LAYS DOWN 
THE PEN 

T-TAVING first contributed Amateur 
Notes to “Wireless Weekly” in 
1933 and for an unbroken period to 
this magazine since 1946, it is with 
some regret, I mention that this will 
be my last appearance in type on 
these pages. 

I have enjoyed the experience, made 
many friends and, in future, will have 
no excuse for not being more active 
on the air! 

My successor Pierce Heally, VK2A- 
PQ, well known to most of you, is a 
Past President of the N.S.W. Division 
of the W.I.A. and its VHF Section. 
Currently he holds the position of 
Federal Councillor for the Division 
and is well versed in all phases of 
the Amateur Service in Australia. 

His many friends in amateur circles 
I am sure will wish him well in his 
new task. 

BILL MOORE. 


tracts another amateur’s attention readily 
but the question arises on which band is 
he operating. The idea is that a coloured 
streamer should be flown from the top of 
the antenna to indicate the band of opera¬ 
tion—3.5 Mc/s—Red, 144 Mc/s—white, 
etc. A double coloured streamer shows CW 
is in use. Perhaps the stage has not been 
reached in this country where a flag display 
is necessary. With an estimated 20,000 
mobiles in the U.S. the suggested identifica¬ 
tion would assist in making many more 
car to-car contacts. 

PUBLICITY 

T HE English Amateur has been suffering 
from the same type of publicity we 
have experienced here in Australia on oc¬ 
casions. It is to effect of calling unlicensed 


operation, or better known as “pirating,” 
“Ham” operation in the National Press. 
There has been a spate of pirate activity 
in the U.K. Reported convictions in Octo¬ 
ber showed 5 cases, and a number in 
November, all for using transmitting equip¬ 
ment without the necessary licence. 

Fines were in the order of £5 to £10. 

In practically every case where the matter 
was reported in the Press it was labelled 
“Ham” activity. It is certainly bad publicity 
for the Amateur Service as many persons 
would only read the captions. The RSGB 
suggest in every case of mis-reporting, be¬ 
sides official action by the Society, individ¬ 
ual amateurs should also write to the Editor 
of the paper concerned pointing out the 
error. A stiffer fine around the £50 mark 
is also supported. 

The ease with which disposal equipment 
can be purchased is blamed for the influx 
of illegal operators. Walkie-Talkie and other 
gear prices are far below those ruling here 
in Australia. 

ANTENNA "FARMS" 

r HE antenna farms complete with tele¬ 
phone poles to be found mainly in 
the U.S. are rapidly going out of fashion. 
The poles are now replaced with towers 
available at reasonable prices from the 
many manufacturing firms now in the field. 
The trend is towards tilt-over unguyed struc¬ 
tures, designed by competent engineers, to 
withstand the highest winds. One available 
design is a 50 foot high, 6001b affair, 
with tilt-over feature. It can be erected 
by one man with the aid of winches sup¬ 
plied. 

A number of checks have been run to 
examine the effects of the mass of steel 
of a tower located immediately under a 
Yagi Array on its radiating properties. 
Comparative tests with similar arrays moun¬ 
ted on towers and telephone poles have 
been carried out. Both 4 arrangements are 
reported as producing similar signals, al¬ 
though the wooden pole still has quite a 
number of supporters. 



BRIGHT STAH CRYSTALS 

FOR ACCURACY, STABILITY, 
ACTIVITY AND OUTPUT 

Our crystals cover all types and frequencies In common 
use and include overtone plated and vacuum mounted. 

Holders include the following: DC11., F.T. 243., H.C.— 

6U., CRA., B7G., OCTAL, HC-18U. 

5.5 KCS. TV Sweep Generator Crystals. 

£3/12/6 plus 121 p.c. sales tax. 

100 KCS and 1000 KCS. Frequencies Standard. 

Crystals £8/10/ each plus 121 per cent sales tax. 

AUDIO ULTRASONIC AND SPECIAL CRYSTALS 
PRICES ON APPLICATION. 

The following fishing craft frequencies are available in F.T. 243 holders: 

6280, 4095, 4535, 2760, 2524, 2182, 4620, etc. 

Immediate delivery available for all above types. 

AMATEUR TYPE CRYSTAL 3.5 and 7 MC BAND 

Commercials — from £3/12/6 each plus 121 per cent sales tax. 

Amateur — from £3/-/- each plus 121 Per cent sales tax. 

Regrinds £1/10/-. 

Crystals for Taxi and Bush Fire Sets also Available. 

We would be very happy to advise and quote. 

Representatives Aust . and New Zealand — Messrs. Carrel & Carrel , Box 2102, Auckland 

Messrs. Price’s Radio, Messrs Lawrence and Hanson 
5-4 Angel Place, SYDNEY. Electrical (Vic.) Pty. Ltd., 
Messrs. United Radio Distribu- 54 Collins St., HOBART and 
tors Pty. Ltd., 29 St. John St., LAUNCESTON 

175 Phillip St., SYDNEY. Tasmania. 

“Contractors to Federal and State Government Departments.’ 1 



Messrs Atkins (W.A.) Ltd., 
894 Hay St., PERTH. 

Messrs. A. E. Harrold Pty. Ltd 
123-125 Charlotte St., 
BRISBANE 


BRIGHT STAR RADIO 

46 Eo$tgate Sr., Oakleigh, S.E. 12, Vic. 57-6387 

WITH THE CO-OPERATION OF OUR OVERSEAS ASSOCIATES OUR 
CRYSTAL MANUFACTURING METHODS ARE THE LATEST. 
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BACK IN STOCK 


SUPER SANWA 
MULTIMETER 


Suitable for finding elec¬ 
trical faults in household 
appliances, garage equip¬ 
ment. etc. 2.000 ohms per 
volt sensitivity. Reads 0 
to 1,000 volts AC. DC. 
Also 0 to 500 in a mill! 
and 0 to 500 micro amp 
and plus and minus 20 
decibels. £9/19/6. (Pack 
and Post 8/6.) 



NEW MINIATURE "POPPET" 
TAPE RECORDERS 

Hurry! Stocks are 


Model No. TK70: Sensitivity 20.000 ohms 
per volt AC, 9,000 ohms per volt DC, 0-20.000, 
0-200,000. 0-2 (Me«.) ohms. 500 micro—10 milli- 
amp. Decibels -2 to +22. £7/10/- (Post 

8 / 6 ). 

YT57: 4.000 ohms per vol* AC/DC, 0 to 20,000 
ohms. 0 to 2 meg. ohms. AC voltage to 1.000 
current; 250 microamp—25 micro to 250 milli- 
amp. Decibels —5 to +10, 0 to plus 20. 
£4/15/- (Post 8/6). „ 

TE16A: Sensitivity. 20.000 ohms per volt DC, 
10,000 ohms per volt AC, DC volts 5 to 2,500. 
AC volts 10 to 1,000. 50 microamps to 250 

mill. Decibels. -20 to +22. £5/18/- (Post 

8 / 6 ). 


LIFE JACKETS 


A must for any boat¬ 
ing trip. Take the 
anxiety out of your 
holidays. Equip your 
crew and family with a 
life jacket each. Large, 
medium and small sizes 
available. 33/6. (Post 
3/6.) 



RADIO VALVE TESTER 


For Town or Country 
Service Mon 


Covert all standard Valve Bases 
Modern System. Selective Switches. 
Completely Portable. For outside service. 


£17/17/- 

POST 10/- 


RUCKSACKS 

Strong, roomy hikers' ruck¬ 
sacks with side pocket and 
adjustable shoulder straps. 
59/6. Two pockets. 69/6. 
Three pockets, 99/6. Three 
pockets and aluminium 
frame. 

(5/ Delivery to Rail.) 


Universal 

Rubber 

Wheel 


STOP 6 TAIL 
LIGHT 

Red tail and stop light, beau¬ 
tifully finished in black and 
chrome. Available in 6 or 
12 volt. 14/6. (Post 3/6.) 




Ideal for kiddy 
cars, billy carts 
or for rubbish 
b i n carriers 
and many other 
household uses. 
8/6 each 
16/- pair. 

(Post, 3/6.) 


or 



ASTRO 

COMPASS 


This R.A.F. in- 
strument can be 
used for obtain- 
i n g direction 
from sun or 
stars. It can be 
adapted for astro¬ 
nomical studies 
or for levelling 
purposes, etc. 

59/6. 


(5/ Delivery to 
Rail.) 


dwindling. 4 Tran¬ 
sistors supplied 
with spools and 
tape. Cheapest 

ever. 

£16/19/6. 

(Pack & Post 10/.) 

BOOKS 



No. 138. How to No. 170. Transis- 
Make Aerial for tor Circuits for 
No. 127. Amplifier tv .3/9 Radio Controlled 

No Rito No. 141. Radio Models .. .. 11/3 

Controlled Models. Servicing for Ama- n c . 176. Transistor 
7/6. *^ res •• •• Aw,- Audio Amplifier 

No. 169. Hi-Fi No. 166. Public Manual .. .. 9/ 

Transistors F.M. Address Systems, 

Circuit .. .5/3 3/9. (Pack A Post 1/6.) 


HOME TRAINING 


GERMAN 


SETS FOR 
PHYSICAL 
CULTURE 
and MUSCLE 
BUILDING 


MARCHING 

COMPASS 

Brand new Sighting 
Compass, as issued 
to German Army.i 
25/. (Post 2/6.) 


Spring Hand Grip, Spring 
Chest Expander and 
Skipping Rope. £2/5/. 


Pack and Post., 6/. 



POCKET 
MICROSCOPES 

Clips into the pocket like a 
fountain pen. 50 magnifica¬ 
tions. 

15/9 (Pack and Post 1/). 


MANIFOLD 
PRESSURE GAUGE 


New. read 10 inch vacuum, 
70 inch pressure. Checks 
engine efficiency to improve 
fuel consumption. 

25/ (Post 3/6). 


CAR FAN 

With suction cup to stick to 
any appropriate position in 
the car. Adjustable headpiece 
faces in any direction. Com¬ 
plete with lead and available 
in 12 volt. 

45/ (Post. 4/6). 


CAR TURN 
INDICATORS 


2 front, 2 back lights, shift 
lever and blinker. 

59/6 (Post 5/). 


WALTHAM 

TRADING CO. 

229 ELIZABETH ST. 
MELBOURNE 

96 OXFORD ST. SYDNEY 
243 RUNDLE ST. 
ADELAIDE 


155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


COMPLETELY NEW 
FOR CARS 


using Flashing Lights 
for Ampmeter 
and Oil Pressure 
matching 


50.0.50 Ampmeter_22/6 

0.85 Oil Pressure_18/6 

POST 2/6 


TELESCOPIC RIFLE SIGHT 


With crystal clear blued lens, supplies 4 magnifi¬ 
cations for highly accurate shooting. Provision is 
supplied for windage and elevation adjustments. 
£5/19/6 (Pack and Post 4/6) 


CRYSTAL SET PARTS 


Build your own crystal set from these 
parts. Headphones 27/6. Miniature 
cabinet 7/6. Germanium Diode 3/6. 
Slug Tuned Coil — complete with 
knob, condensor and circuit 16/6. 
Aerial wire 3/6. Terminals (3) 1/ each. 
(Pack and Post 5/.) 


AIR BEDS 

FOR CARAVANS 
HIKERS OR 
STATION WAGGONS 

NEVER BEFORE 
AT THIS PRICE 
QO,£ INCLUDING PILLOW 
00 U POST 2/6 


AIR COMPRESSOR 


Gale aircraft compressor, suitable for tractor 
tyre inflation, etc. Builds pressure up to 4501b 
per square inch. £5 (5/ delivery to rail.) 


PRISMATIC COMPASS 


Suitable for navigation on 
land or sea. or for land 
dividing, levelling, etc. 

Oil'damped, £ 8 / 10 /; 

Dry. Card, £1/19/6 
(Pack and Post 3/6). 



Make Your Own 
ELECTRONIC 
REVOLUTION 
COUNTER 


Very Limited Stock! 


We supply suitable 
ex-aircraft 


METER MOVEMENT 
AND CIRCUIT 


3in. Dial . 50/ 

2in. Dial .39/( 

Postage 5/. 
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Headband 

SPOT- 

LIGHTS 


Brand new spotlight 
which fastens around 
your head so as to leave 
both hands free for 
shooting. Battery con¬ 
tainer clips on to your 
belt. 45/« (Pack and 
Post 4/6). 


POCKET BRAIN 
CALCULATOR 

Available again, these popular 
time-saving devices which add. 
multiply and subtract, all in a 
jiffy. S/S. (Post i//> 


AMERICAN TYRE 
GAUGES 

Famous Schrader brand tyre 
gauges. Pressure reads up to 
1501bs per square inch. Suitable 
for car or truck. Cost £2 else¬ 
where. Just 9/6 at Walthams. 
(Post !/.) 



6 . 1 . 

TORCH 


BINOCULARS 



8 x 30. £8/19/6; 7 x 50, £14/17/6; 
12 x 50, £14/17/6; 8 x 40, £14/17/6; 
16 x 50, £14/17/6. 

Giant sized binoculars, as used by 
forestry fire lookouts, race callers, etc., 
£39/10/. (Pack and Post 8/6.) 

METERS 

BRAND NEW, BEST QUALITY 


• 3iin 0.10 milliamps .. 55/ 

3iin 0.1 milliamps.50/ 

3iin 0.30 volts, AC or DC ... 55/ 

3iin 0.1 amp, AC or DC .. . 55/ 

3iin 0.10 amp, AC or DC_55/ 

3iin 0.5 milliamps. 50/ 

3iin 0.1 OOi milliamps ... ... 55/ 

3iin 0.15 volts, DC . 55/ 

3iin 0.300 volts, AC . . £3/10/ 

3iin 0,5 amp, AC, DC .55/ 

liin 10.0.10 ampmeters . 12/6 

Post 2/. 


VICKERS CLINOMETER* 

Ex-Army surveying instrument. Idea! 
for land work. Supplied in a leather 
case. 15/6. (Pack and Postj 3/6.) 


MICROMETERS 


including 
batteries 

12/6 

Post 2/6. 

waltham" 

TRADING CO. 

MAIL ORDERS 

P.O. BOX 5234 ELIZABETH 
St. MELBOURNE 

P.O. BOX 22 CROWN ST. 
SYDNEY 

P.O. BOX 36 RUNDLE ST. 
ADELAIDE 

155 WICKHAM ST. 
FORTITUDE VALLEY 
BRISBANE 


230 VOLT A.C. 
LARGE 



4in Magnifying Glass 

Hangs around neck. Ideal for 
reading, knitting or mechanics. 
25/-. Post, 3/-. 


MUSIC BOX INSERTS 

Brahms' Lullaby, Blue Danube 
Lily Marlene, Anniversary 
Song, Santa Lucia. 30/- each. 
(Pack and Post, 8/6.) 



Top quality English micrometers. 0 to 
1 inch, 18/6; 1 to 2 inch, 22/6. (Pack 
and Post 2/6.) 


TELEPHONES 

Ideal for office to 
store communica¬ 
tion. Far cheaper 
than normal P.M.O. 
extension, no year¬ 
ly rental either. 
£4/9/6. 

(5/ Delivery to 
Rail.) 


TELEPHONE WIRE 

New 2-mile reels (cartage to rail 5/). 

£5/19/6 


ALARM HORNS 

CAN BE HEARD FOR MILES 

MANY USES IN 
COUNTRY 

FIRE ALARMS 
CALLING STAFF 
BURGLAR ALARM 
SYSTEM INCLUDED 

t CITY USES 
KNOCK OFF SIREN 

BURGLAR ALARM 

FIRE ALARM 
Cost £25 

Horn only £3/15/- 
With alarm fitting £4/15/- 



NEW CRYSTAL SETS 



Ready-made — ready for use. Com¬ 
plete in plastic case with station tuning 
dial, aerial and crystal earpiece, 39/6. 
(Pack and Post 4/6.) 



STUFFED 
BIRDS 

Very colourful, ideal 
for indoor plants. S/6 
ea. (Pack and post 
1 / 6 .) 



AUTO 

TEMPERATURE 

GAUGE 


With 80 - inch 
capillary lead to 
fit most cars and 
boats. Scale 
reads to 220 de¬ 
grees Fahrenheit, 
45/. Pack and 
post 3/6.) 


MAIL ORDERS CAREFULLY 
ATTENDED TO 

4in Magnifying Glass, hangs around neck. Idea! 
for reading, knitting, etc. 25/. 

Fire Extinguisher. Take one on your camping 
holiday or carry one in car. 27/6* Post, 2/6. 
For tiie Camper, Sleeping Rags: Standard. 

£3/5/1 With Hood, £3/19/6; With Hood 
and Zip, £4/12/6; Orion Filled, with Hood, 
£5; With Hood and Zip. £6/10/. Post. 7/6. 
Illuminated Screwdrivers. With inbuilt battery 
container handle. The light follows the shaft 
directly down on to your work. 14/6. (Pack 
and Post, 2/6.) 

Car Compass. At last! A really inexpensive 
car compass. Oil-damped and suctions to your 
dashboard or windscreen. 25/. (Pack and Post. 
2 / 6 .) 

Miniature Motors. Ideal for operating your model 
cars, trains, boats, etc. Model No. 45, t/6; 
Model No. 55. 10/6. (Pack and Post, 1/6). 
Tubular Transistor Speakers. Latest on the mar¬ 
ket for transistor radios. This speaker will am¬ 
plify your tran. radio in your car, at parties, 
etc. 50/. (Pack and Post, 4/6). 

Fountain Pen Torch, complete with batteries. 
11/6. Post 2/6. 

Tablet Fuel Stove for Camping, complete with 
20 tablets. 10/6; Extra 20 tablets. 4/. Post 2/6, 

Waterproof Torches. These torches are fully 
rubber encased and suitable for use underwater. 
Complete with wrist strap and batteries. 21/. 
Pack and Post. 2/6. 

Waterproof Underwater Wrist Compass. Espe¬ 
cially mad© for skindiving. 22/6. Post, 2/6, 
Map Readers. The mode. (1) has measurements 
in miles, kilometers and nautical miles. Model 
(2) has those measurement on one side and a 
handy compass the other. 17/6 and 19/6 re¬ 
spectively. (Post, 1/6). 



TELEPHONE 


Modern 
transis tor- 
ised talk 
back tele¬ 
phone, press 
button buz¬ 
zer to # call 
either end, 
two 
supp 1 
with 
All 
£ 8 / 8 / 
pair. 


units 
e d 
wire, 
for 
the 
Never 


before at 
this price. 
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} m ft idl 
fuitable f 
lusperulon. 


range stereo cartridge 


PUBLIC AD 

MICROPH 


Marketed and guaranteed by 

AMALGAMATED WIRELESS (AUSTRAL 

• 554 PARRAMATTA ROAD, ASHFIELD. UA0791. # 167 QUEEN 

# CNR. WILLIAM AND NEWCASTLE STREETS, 

• 123 MURRAY ST., HOBART. PHONE 3-3836-7. • 80 CAMERON 
Available in other states from:— 


LIMITED 


«|LBOURNE. MU9161. 
25. 

JNCESTON. 2-1804. 


r~ 

AWA 
RONETTE 
PICKUPS fir 
CARTRIDGES 


Wide range p/u 
turnover heads 
type FF2 and 
FF3. Type FF22 
stereo 


Turnover p/u 

cartridge TO- 

284/OV; TO- 

284/P; TO- 

284/T; TO-284/ 

TX; TO-284/PX. 


AWA corries a complete range of Ronette Crystol 
and Reslo microphones and accessories for you 
every need! 

C53 H, 

stand, < 
tionei, bl 
tic hoi 
hand-grl| 


GS210 & GS210- 
/L Streamlined 
chrome finish, HI- 
tercel!, high or 
low impedance. 


088/F Filtercell, 
o m n idirectional, 
with flexible 
chromium • plated 
suspension. 


RFC5 & RFC5/L. 

Filtercell, semi- 

directional, high 
or low impedance. 


44 Hand or desk 
mounting, counter¬ 
balanced base, 

HM7 Hand or I , Ml j yor Y P 1 **^ hous- 

stand microphone, | M w ,n 9* 

filtercell, robust 
die-cast housing, pr} 
attractive finish. m 


R572 & RS72/L ( 

Studio type, duo 
cell, omnidirec¬ 
tional, high or 
low impedance. 


RBH/T Ribbon 
velocity, available 
high or low im¬ 
pedance. 


R474 Stu 

4-cell, c 
tional 


irec 


DPH Dyn<im 
metal diap 
High or fc 
pedance. 


ic with 
hragm. 


Bl 10 Plastic tor- 
pedo form. 


NEWTON McLaren LTD., ADELAIDE. • CHANDLERS PTY. LTD., BRISBANE. And from leading 


wholesalers. 
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ON SHORTWAVE - By ART CUSHEN 


NEW TRANSAAITTERS FOR GHANA 

A contract has recently been signed with the Ghana Broadcasting 
Corporation for two 250 Kw transmitters to add to the stations which 
carry the "Voice of Africa" programs from Accra. 


^HE new high-powered shortwave station 
at Tema, which will add to the lOOKw 
transmitters which were put into service 
last year by the Ghanian President, is an 
ultra-modern installation. The new station, 
which will service the interior by shortwave, 
will be at Ejura, where six lOKw trans¬ 
mitters will be built. The station will have 
the internal and external transmissions of 
the Ghana Broadcasting Corporation and 
the internal service will employ incidence 
atenna systems which will be supported on 
14 masts. 

The majority of the energy is thus direct¬ 
ed upward into the ionosphere and good 
coverage of the entire country should be 
obtained from this one station. The 
complete contract, which has been signed 
with Marconi Wireless of England, is for 
equipment worth £3 million and includes 
three television stations and all the neces¬ 
sary components, including micro-wave 
links. This is the biggest contract ever 
received by this English company. 

Reception of the Radio Ghana signals 
from Accra is very good in the 16m band 
and the session in English at 1445 hours 
on 17915 Kc. provides excellent signals. 
The station has been heard both in Austra¬ 
lia and New Zealand at good strength at 
this time. The program consisted of 
news at 1445, music at 1500 and a talk 
at 1515. The English transmission closed 
at 1530. At 1545, the station returned to 
the air with programs in vernacular 
languages. It is on a different beam and 
not so strong in this part of the world. 
Ghana still has good signals at 2000 hours, 
when they use the frequency of 15285 Kc. 
for a news bulletin in English. Some side 
interference from Radio New Zealand on 
15280 Kc. may hinder an otherwise excel¬ 
lent signal. 

PRAGUE IN 15425 Kc. 

NEW frequency used by Radio 
Prague, Czechoslovakia, is 15425 Kc. 
in the service to Australia and New Zea¬ 
land at 0800-0855 GMT. The frequency 
is one which already is used by two 
stations, Perth with its normal A.B.C. in¬ 
land service and Radio Japan in English 
to Europe at 0745-0845. Both of these 
stations give considerable interference to 
Prague. The service from the Czechoslo¬ 
vakian station is also carried on 11725, 
15285 and 21450 Kc., the latter frequency 
giving the best reception. The transmission 
is actually one which is earlier broadcast 
to North America and is repeated at this 
time for the Pacific area. 

N.Z. DX SESSION 

RADIO New Zealand’s monthly DX 
session, which is part of the program 
“This Radio Age,” has been retimed for 
Australian listeners and is now on the 
first Wednesday of each month at 0915 
hours GMT. The first broadcast is at 
0640 and both are on 9540 and 11780 Kc. 
A repeat on the following Sunday is heard 
at 0055 hours on 15110 and 15280 Kc. 
The April broadcast is on Wednesday, 
April 3, with a repeat on Sunday, April 7. 


MELBOURNE CALLS AFRICA 

NEW transmission for listeners in Africa 
in the evening hours has been commen¬ 
ced by Radio Australia each day from 1700 
to 1900 hours. Two frequencies are in use, 
11955 and 9590 Kc., and the program 
broadcast includes news at 1730 and at 
1830. The mailbag is on the air on 

Sunday at 1715 and the DX session on 
Sunday at 1845 hours. The session 0430 
to 0545 on 17820 Kc. has been altered. The 
news is now at 0500 and the DX session has 
been dropped and has been carried into 
the session on Sunday at 1845 hours on 
11955 and 9590 Kc. 


Notes from readers should be sent to 
Arthur Cushen, 212 Earn Street, Inver¬ 
cargill, N.Z. All frequencies in kilo¬ 
cycles, all times in GMT. GMT is 
eight hours behind West Australia, 10 
hours behind East Australia and 12 
hours behind New Zealand time. 


SINGAPORE TESTS 

JJADIO SINGAPORE is using new fre¬ 
quencies on a test basis and one of 
these, 9590 Kc., is giving fair reception in 
New Zealand from opening at 0930 GMT. 
The station carries the commercial service 
and when opening gives a program sum¬ 
mary of the broadcast up to sign off at 
1630 GMT. The tests are on 9950 Kc. 
from 0930, Sunday from 0830 to 1630, 
also 2200-2300, while news in English is 
broadcast at 1130 and 1400 GMT 
Nearby Radio Malaya at Kuala Lumpur 
is also conducting tests, with the programs 
beamed on North Borneo. These have 
been on 6105, 11935 and the power has 
been 10 Kw. with reception from 1130 
hours onward. 

LIBERIA STATIONS 

A NEW gospel station is broadcasting 
from Liberia, operated by the Radio 
Voice of the Holy Cross Mission, Bolahem, 
with 500 watts on 3240 and 4800 Kc. The 
station schedule is 1945 to 2145 and on 
Sundays from 1915 to 2315 hours GMT. 

Another Liberian station, ELWA, in 
Monrovia, is putting a new 10,000-watt 
transmitter on the air to service its listeners 
in nearby localities. The new iransmitter, 
in the 90-metre band, will serve Liberia, 
Guinea, Ivory Coast and Ghana. At the 
moment, the station’s lowest shortwave 
frequency is 4775 Kc., which is heard 
during our winter in the period of 0700 
and at 1900 GMT. 

RADIO BERLIN INTERNATIONAL 

'J’HE Radio Berlin service to South Asia 
on the new frequency of 15280 Kc. 
is received from 1100 to 1400 at fair 
strength. The station carries news in 
English at 1200, but at this time some in¬ 
terference is experienced from Radio Mos¬ 
cow, which is using the same frequency 
for a service to Cuba, opening also at 
1200 hours GMT. Recent information from 
Radio Berlin International, received by 
Steve Thurlow, Cabramatta, N.S.W., gives 
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details of the use of several other new 
frequencies for its broadcasts. On 11765 
Kc. English from 1500 to 1600, 1700-1730 
GMT and on 15340 Kc. English, 1500- 
1600 and 1700-1730. To the British Isles, 
1730 on 7295, 6155, 6080 and at 1930 and 
2100 GMT on the same frequencies and 
9730 Kc. The service to North America 
is on the air at 0100 and 0330 on 9560 Kc. 


RADIO CANADA 

AS we go to press, we have received 
information from Radio Canada, in 
Montreal, that they will extend the South 
Pacific transmission from 30 minutes as at 
present to 90 minutes from March 3. The 
Montreal broadcasts have proved so popu¬ 
lar over the past few months that this ex¬ 
tension is being made. Radio Canada will 
now broadcast from 0715 to 0845 daily, 
the period 0715 to 0800 GMT in English, 
news in French 0800-0805 and then the 
English program will be repeated. We 
have not been advised of frequency altera¬ 
tions and presume they will remain as 
9630 and 5970 Kc. Radio Canada com¬ 
menced its South Pacific broadcasts in 
September, 1947, when we were cabled for 
a monitoring report, and since then have 
provided weekly reception graphs, which 
has helped in making this transmission well 
received in both Australia and New Zea¬ 
land. 


NEW KATANGA STATION 

A NEW voice is now heard from 
^“Katanga, when the station has the an¬ 
nouncement, “This is the Congolese Broad¬ 
casting Corporation, transmitting from the 
provincial station of Elizabethville, in 
South Katanga.” The station still uses 
the old frequency of 11871 Kc., and is on 
the air 1700 to 2130 with a further period 
of reception from 0400 GMT. The station 
has news in French at 1900. From 0600 
to 0630, 1100-1130 and 1800-1900, the 
station carries programs of the United 
Nations, with broadcasts in English, French 
and Swahili. 



MICROPHONES & ACCESSORIES 


Type R572 
£17/10/11 

High impedance 

Type 

R572/L 

£ 22 / 6 /- 

(low 

impedance, 
200 ohms) duo 
cell omni¬ 
directional. 
Other types 
also available 


from 

WIRELESS 
LIMITED 

167 Queen St., Melbourne. 
and leading wholesalers . 


AMALGAMATED 

(AUSTRALASIA) 


PIX 


For FAST 


on-the-spot cover 
of world events in 
story and pictures. 
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OUT NOW 3rd EDITION 

Newnes Radio and Television 
Engineers Reference Book 

. . . COMPLETELY REVISED AND EXPANDED 

IN THIS NEW EDITION many recent developments have been covered for 
the first time, and numerous sections completely revised or recast to take the 


latest techniques into account. For example, the rapid progress and increasing 
application of semi-conductor devices are reflected in TRANSISTORS, providing be... 
information on the latest types. Modern semi-conductor applications ore discussed 
in such articles as TRANSISTOR D.C. CONVERTERS, GERMANIUM AND SILICON POWER 
RECTIFIERS, TRANSISTORIZED BROADCASTING RECEIVERS, SERVICING TRANSISTORIZED 
EQUIPMENT, ZENER DIODES, etc. The practical use of transistors in modern transmitters 
is dealt with in the enlarged COMMUNICATIONS TRANSMITTERS section which also 
includes new material on low power single sideband transmitters, choice of quartz 
crystals, v.h.f. scatter and meteor burst communication Systems. 

INCLUDES: Up-to-date advice and information on 
• RADIO RECEIVER INSTALLATION AND SERVIC¬ 
ING • PRINTED-WIRING PANELS • V.H.F./F.M. 

ALIGNMENT • DOMESTIC TAPE-RECORDER SER¬ 
VICING • TELEVISION RECEIVER INSTALLATION 
AND SERVICING • RADIO ASTRONOMY • SPACE 
PROBE COMMUNICATION • NAVIGATION AIDS, 

INCLUDING DOBBLE • AERONAUTICAL RADIO AND 
RADAR EQUIPMENT • CATHODE, RAY TUBES • 

IONOSPHERIC FORECASTING. 


t 47 SPECIALISED CONTRIBUTORS 
> 47 SECTIONS 
t OVER 1,800 PAGES 
^ SPECIAL DELUXE BINDING 
AND TWO BOOK MARKS 


ACT NOW POST COUPON TODAY 

TO:— GEORGE NEWNES (AUST.) PTY. LTD 
20-22 MARGARET ST., SYDNEY 

Please send me NEWNES RADIO AND 
TELEVISION ENGINEERS' REFERENCE BOOK, 
without obligation to purchase. I will 
return it in 8 days or send 8A deposit 
after delivery then 16 monthly payments 
of 10/-, paying £8/8/* in all. Cash price 
in 8 days is £8. 

NAME ..... 

ADDRESS ... 

OCCUPATION . 

SIGNATURE .. 

(or your parent's signature if under 21) 


basic 


Scribe Z.H.W. 

The Rosicrucians, AMORC Name_ 

Box 3988, G.P-O., Sydney, Australia 

Kindly send me a free copy of the book, “The Mastery of Life.” Address*. 

I am interested in learning how I may receive instructions about 

the full use of my natural powers. State 
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You Can Influence Others 
With Your Thinking! 

TRY IT SOME TIME. Concentrate intently upon another 
person seated in a room with you, without his noticing it. 
Observe him gradually become restless and finally turn and 
look in your direction. Simple—yet it is a positive demonstra¬ 
tion that thought generates a mental energy which can be 
projected from your mind to the consciousness of another. 
Do you realize how much of your success and happiness in 
life depends upon your influencing others? Is it not important 
to you to have others understand your point of view—to 
be receptive to your proposals? 


Demonstrable Facts 

How many times have you wished there were some way you 
could impress another favorably—get across to him or her 
your ideas? That thoughts can be transmitted, received, and 
understood by others is now scientifically demonstrable. 
The tales of miraculous accomplishments of mind by the 
ancients are now known to be fact—not fable. The method 
whereby these things can be intentionally, not accidentally, 
accomplished has been a secret long cherished by the 
Rosicrucians—one of the schools of ancient wisdom existing 
throughout the world. To thousands everywhere, for centuries, 
the Rosicrucians have privately taught this nearly-lost art of 
the practical use of mind power. 

This FREE Book Points Out the Way 

The Rosicrucians (not a religious organization) invite you to 
explore the powers of your mind. Their sensible suggestions 
have caused intelligent men and women to soar to new heights 
of accomplishment. They will show you how to use your 
natural forces and talents to do things you now think are 
beyond your ability. Use the coupon below and send for a 
copy of the fascinating free book, ‘The Mastery of Life,” 
which explains how you may receive this unique wisdom and 
benefit by its application to your daily affairs. 

Address: Scribe Z.H.W. 

The ROSICRUCIANS 

(amorc) 

Box 3988, G.P.O., Sydney, Australia 


i 
i 
i 

RTVI3 

FOR OFFICE 

USE— I 


Place where applicable 


HouseOWNER 


Living with parents 


Householder 


Lodging address 
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;j FLASHES FROM !> 
EVERYWHERE f 

ALBANIA is reported with broadcasts from 
Tiriana using 7090Kc., with English news, 
read by a woman, at 2005 GMT. The 
signal is fair in this area and the station 
at 2013 announced as “This is Tiriana 
calling,” when they concluded the 15- 
minute program for English listeners. 

CONGO, with the broadcasts from Brazza¬ 
ville, is using 4843 Kc. and is being 
heard at 2130 to 2200 hours GMT. The 
station was heard in the United States 
at this time and all programs were in 
French. Brazzaville on 15190 Kc. has 
also been heard opening at 1355 with 
the five-note interval signal and opens 
its transmission at 1400 GMT and has 
programs in French, news in English 
at 1430 and then lessons in French at 
1445 hours. 

CONGO Republic has been reported on 
several regional stations, as well as being 
heard with the normal Leopoldville trans¬ 
missions. The station at Coquilhatville 
on 5993 Kc. has been heard at 1930 to 
sign off at 2000 with its sign off in the 
local vernacular and in French. Another 
regional is Stanleyville on 6085 Kc., 
which signs off soon after 2005 hours. 
The Stanleyville station has a closing 
announcement in French. 

PARIS has a service to the Far East from 
the French Radio and uses 21610 Kc. 
The station has news in English at 1300 
and sign off is at 1345 GMT. 

SWAN ISLAND, home of Radio Americas, 
has been heard again on the new fre¬ 
quency of 11800 Kc. The station has 
an interval signal of a xylophone type 
at 1725 hours and identification in Span¬ 
ish and English before opening at 1730. 
The station had programs in Spanish and 
English and asked for reports to P.O. 
Box 352, Miami 1, Florida, N.E.A. 

HAVANA, in its broadcasts, has also been 
noted on a new channel. The frequency 
of 17810 Kc has given good reception 
in New Zealand at 1500 hours GMT 
when they are broadcasting a service to 
South and Central America. The station 
asks for reports to Box 7026, Havana, 
Cuba. 

NETHERLANDS, in its transmission from 
Hilversum, is using the new frequency 
of 11775 Kc. and the program is on 
the air 1730 to 1920 GMT. 

COLOGNE in its morning service to Aus¬ 
tralia and New Zealand is providing good 
signals on 6015 Kc., a new frequency for 
the service, which is on the air from 
2120 to 2200 hours GMT. The program 
is also carried on 7235 and 9745 Kc. 
Other new frequencies for the Deutche 
Welle broadcasts are the transmission in 
English for this area at 0850-0930 on 
15410 Kc., used with 17845 and 21705 
Kc. At 0945 they use 15205 Kc. in a 
program in German, at 1140 they open 
on 15270 Kc. with another transmission 
in German. 

NORWAY’S relay of the home programs, 
which is best at 0600, was recently moved 
from the 41m band to the new outlet 
of 6185 Kc. and on this channel is 
providing fair reception in Europe and 
in March should be audible in this area. 

KARACHI, with broadcasts of Radio 
Pakistan, has a service for listeners in 
Indonesia, which gives also good recep¬ 
tion in this area. The transmission is 
on the air from 0830 to 0915 hours 
GMT and two frequencies, 11885 and 
17757 Kc., carry the transmission. The 
general service from 0930-0945 is heard 
on 17757 and 21590 Kc. The same 
frequencies are used to Burma from 
0945 to 1030 hours. 

SYRIA, with its broadcasts from Damas¬ 
cus, has replaced 6165 with 6140 Kc 
for its home programs in Arabic. These 
are on the air from 0400-1430 on 7398 
and 15165 Kc. 


SOUTH AFRICA’S transmissions to 
listeners in that continent is at present 
on the air from 1100 to 1545 on 21690 
Kc. and from 1545 to 2000 on 15085 
and 11900 Kc. English news is at 1600, 
1700 and 1900 hours and from Monday 
to Friday a short news bulletin in Frencn 
is broadcast from 1605 to 1610 GMT. 

CAIRO signals in the 16m band have 
given good reception in South Australia 
according to listener Ern Suffock, who 
hears the transmissions on 17907 sign 
on at 1040 and sign off is at 1530 
hours GMT. The station reopened at 
1545, but at weaker strength. The sig¬ 
nals on 17920 Kc. come on the air 
at 1100 hours and closes at 1430, opening 
again at 1445 hours. 

KARACHI, in Pakistan, on 17890, opens at 
1330 with English news at dictation 
speed and sign off is at 1400 hours. 
Another new frequency, 9680 Kc at 1415, 
with English news at 1445 and again at 
1530. The station announced that 
11672 Kc. was also carrying the same 
program. 


1963 WORLD RADIO 
HANDBOOK 

'J'HE 1963 edition of this publication, 
now in its seventeenth year, is a 
package of information vital to the 
shortwave listener, for in its 240 pages 
it lists the complete details on every 
radio station in the world. Address, 
schedule, news casts, languages, verifi- ! 
cation policy, identification signal and 
other information is contained in its list ! 
by countries, while a list by frequency | 
gives a handy cross reference. Our < 
congratulations to its editor, Mr O. ! 
Lund Johanden, of Denmark, for a year ' 
of work, in research and painstaking ! 
compilation into a handbook that is as J 
necessary to a listener as his aerial sys- < 
teTfi. The handbook is on sale through- I 
out Australia by technical booksellers j 
and in New Zealand a brochure and < 
other details can be had on application | 
to Arthur Cushen, 212 Earn Street, In- < 
vercargill. J 

MONROVIA, in Liberia, which we have 
reported hearing with the test signals 
of this new Voice of America, has also 
now been heard at 1600 hours, when it 
opens in English on the new frequency 
of 17760 Kc. 

IRAN announces the building of a huge 
300,000-watt station near Teheran to 
serve areas of the world outside the 
range of the present station. They plan 
to use the new station with programs 
in French, English, Russian, Turkish and 
Persian toward Europe, the Near East 
and other areas of the world. The station 
plans also to add German broadcasts to 
this schedule soon. 

JAPAN has advised one of our readers, 
Robert Chester, of South Australia, that 
the Radio Japan stations no longer have 
the callsigns JOA or JOB assigned and 
the station, verifies only the frequency on 
which reception is reported. 

AFGHANISTAN station Radio Kabaul has 
made some further frequency changes in 
the English transmissions, which can be 
heard in Australia. The first transmis¬ 
sion from 1030 to 1100 hours GMT is 
now on 9650 Kc. and beamed to the 
Far East. This frequency is changed 
from 15270 Kc. The frequency of 9650 
Kc. is used from 0900 to 1600 by Voice 
of America relay station in Honolulu, so 
prospects of the reception of Kabual 
through the VOA signal are slight. The 
second transmisison to Indonesia, on the 
air at 1100 to 1130 GMT, is received 
well, this time the frequency of 15225 
Kc. is used. 

INDONESIAN home programs from Dja¬ 
karta are on the air 0930 to 1530 on 
4805, 6105 and 9770 Kc.. also 0530 to 
0645 on 9770 and 1510 Kc. 
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World-famous 

miniature 

Soldering Instruments 



NO SWITCH 
NECESSARY 
WITH ORYX — 

The element is 
rated for 
continuous 
running, thus 
avoiding switch 
troubles and 
warming-up delays. 

Weighs less than 
1 oz. yet does the work 
of heavy irons. Long-life ele¬ 
ment and replaceable bits 
ensure years of service. 
There's an ORYX designed 
to meet your precise require¬ 
ments. 

A ustralian Distributors 

MANUFACTURERS SPECIAL 
PRODUCTS PTY. LTD. 

47 York St., Sydney. 2 0233, Ext 279. 
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Detachable tip Holder 


pIp^RMpi 
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gives immediate access 
to element. 




INSTANT SOLDERING HEAT — at fingertip control! 


v/\ 






PRESS-BAR HEAT with Birko Instant Heat 

Soldering Iron ! Press the control bar for instant heat! Birko 
Instant Heat Soldering Iron combines sturdy, corrosion resistant finish with 
the latest design in irons. Guaranteed 12 months . . . new elements and 
tips fitted in seconds. 


INSTANT HEAT SOLDERING IRON 

at your Electrical, Hobby, or Hardware Store. 

For retailer locations phone: 

VIC.: JA 4825. N.S.W.: 43 2273. OLD.: 5 4978. S.A.:LA4713. 
Hobart: B 1843. Launceston: B1317, W.A.: 21 2956. 


PRESS-BAR HEAT 

i&v 


Control heat by press 
bar. Easy to handle , 
with stainless steel 
sheath barrel. Birko 
Instant Heat Solder¬ 
ing Iron. 


Spare Tips lid., ^ 
spare Elements 1/1. ' 


Please write in block letters with ink or ball-point pen. 

(Copy deadline six weeks prior to publication.) Number of insertions 


CLASSIFIED ADVERTISERS — 

Use this form for your next classified advertisement to appear on 

RADIO, TELEVISION and HOBBIES 

• To The Advertising Manager, Radio & Hobbies, Box 2728, G.P.O. SYDNEY 

• Please insert the following advertisement in the 

.issue of Radio, Television and ENDORSEMENT 

Hobbies. 

, . _ _ _ . , ADDRESS. 

• I enclose Cash/P. Note/Cheque for £....s....d... . 

being full payment for.lines at 3/6 per line. .♦... 
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ANSWERS TO CORRESPONDENTS 


COMBATING STORMS 

A.T.F. (Bega, N.S.W.) has been prompted, 
by storm damage, to wonder whether it 
could be lessened by seeding the clouds to 
dissipate at least some of the destructive 
forces of hail and lightning. 

A.: Thank you for your letter and for the 
enclosed correspondence. We will take the 
first opportunity of reprinting it for the in¬ 
terest of other readers. 

RESIN, ROSIN 

E.H.E.IC (Dubbo, N.S.W.) writes on the 
subject of Resin and Rosin. 

A.: The points brought forward are pretty 
well in line with our own concept of the 
subject, E.K., but many thanks for your 
interest. We will file your letter for future 
reference in the event of further controversy 
in this matter. 

ONE-VALVE SET 

Q.: C.P. (Newport, Vic.) writes to ask if 
we would consider publishing details of a 
one-valve battery receiver. A schoolboy, he 
realises that transistor receivers are in gene¬ 
ral cheaper than valve sets, but he feels 
that our younger readers would appreciate 
the description of a valve set for a change. 

A.: We have published such sets in the 
past, C.P., for instance in the September, 
1954 (“Basic One Valver”) and December, 
1952 (Smalt Regerative Receiver) issues. 
However, we agree that it is some time now 
since these appeared, and that many of 
our younger readers would find such a pro¬ 
ject attractive. We will try to describe a set 
of this type as soon as possible. 

SUGGESTION FOR ARTICLES 

S.D.F. (Nambour, Qld.) sends in a con¬ 
tribution for the “Reader Built It” page and 
also suggests subjects for possible pro¬ 
jects. 

A.: Thanks for your letter and for the 
contribution, which has been filed for pos¬ 
sible use. A transistorised short-wave con¬ 
verter would certainly be practicable, these 
days, but we wonder about its use with port¬ 
able transistor receivers. Since these use a 
loopstick aerial it may be more difficult 
than you think to find a spot on the broad¬ 
cast band where it will not pick up signals 
to get all mixed up with whatever the con¬ 
verter has to contribute. This may neces¬ 
sitate substitution of an aerial coil for con¬ 
verter use—not an easy task in some cases. 
Alternatively, since the converter would be 
an attachment, needing a good, separate 
dial £*nd at i eas t a telescopic aerial, the best 
way might be to enclose it in a large metal 
case, with space to receive the portable and 
shield it in so doing. On the subject of 
light beam transmission, we had tentative 
plans to publish an article by a contributor 
on this subject, but the arrangement lapsed 
for one reason and another. We may have 
to have a look at this one ourselves, not so 
much as a serious medium of communica¬ 
tion, but as an interesting electronics exer¬ 
cise for those who like to experiment along 
these lines. 

SIMPLE AMPLIFIERS 

N.D. (Collie, W.A.) says he has much 
appreciated the recent articles on electric 
guitars. However, he wonders what has 
happened to “all the small amplifiers” which 
once were featured in the magazine. Why 
not a small amplifier for mic. and electric 
guitar? 

A.: Thanks for your letter and for the 
various suggestions. The fact that the 
magazine now contains a goodly proportion 
of larger and stereo amplifiers is simply a 
reflection of the fact that the major de¬ 
mand lies right there. Practically every 
pickup sold these days is stereo . . . and 
people want stereo amplifiers to go with 


them. In respect to guitar amplifiers, the 
demand is consistently for higher power and 
more facilities. The concept of a “baby” 
guitar amplifier, using a 40mA. transformer, 
etc., is not at all sound. It would simply 
not have enough output for public perform¬ 
ance; the slightest show of enthusiasm on 
the part of the player would produce a 
horrible “overload” sound. Much the same 
objection holds for “baby” P.A. systems. 
While two or three watts is enough for con¬ 
versational level, as for a slide commentary 
in a small hall, it would be too easily 
overloaded to be a good proposition for 
other applications. We will keep your ideas 
in mind, however, and the request for 
simple test instruments. 

GUITAR AMPLIFIER 

Q: M.C. (N.S.W.) writes to ask how he 
can convert an ordinary amplifier for guitar 
use. 

A.: Firstly, the term “ordinary amplifier” 
does not really convey sufficient information 
for us to give a specific answer, but we 
will try to cover it in a general i*ay. 

The major requirements for a guitar am¬ 
plifier are hi?h undistorted power output 
and an input sensitivity of about 25 milli¬ 
volts. Separate bass and treble controls 
are desirable, with provision for consider¬ 
able treble boost. The vibrato or tremolo 
effect can be added with panel controls for 
modulation depth and speed. 

Reference to guitar amplifiers can be 
found in the following back isues: August, 
1948 , December, 1954, January, 1961 
(Reader-Built-It), October, 1962, to Janu¬ 
ary, 1963. 

BOOK—AERIAL 

R.R. (Heywood, Vic.) asks where he can 
obtain the book “Having Fun with Tran¬ 
sistors,” which was reviewed in the October 
issue. He also asks if we would explain the 
operation of the ferrite rod antenna, used 
nowadays in most portable and many man¬ 
tel receivers. 

A.: The book came to us directly from 
the publishers, R.R., as we stated in the 
review. Thus, as no information was pro¬ 
vided regarding its local availability and 
price, we cannot be of much assistance. 
However, we would suggest that you write 
to the Technical Book and Magazine Com¬ 
pany, of 295-299 Swanston Street, Mel¬ 
bourne. This firm has a large stock of 
technical books, and can usually procure an 
overseas publication if it is not yet generally 
available here. 

Your query regarding the operation of the 
ferrite rod antenna would require too long 


an answer for this column. However, we 
have passed it on to our “Answer Man,” 
who will no doubt be able to answer it pro¬ 
perly in his section in the near future. 

TUBELESS AMPLIFIERS 

D.E. (Geelong, Vic.) writes regarding the 
article on “Tubeless Amplifiers” published 
in February, 1958, asking whether we have 
any information on the magneto resistance 
elements mentioned in the section dealing 
with galvano-resistance amplifiers. 

A.: Sorry, D.E., but the article concern¬ 
ed was reprinted in toto from a paper pub¬ 
lished by the Aerovox Corporation and we 
have no further information other than that 
which was published in the magazine. 

You may care to write direct to Aerovox, 
whose address is: The Aerovox Corpora¬ 
tion, New Bedford, Massachusetts, U.S.A. 

BLACK LEVEL 

L.E. (Paddington, Qld.) refers to the 
article on the 1961 TV Receiver and points 
out that he is not sure of the meaning of 
“correct black level.” He also suggests that 
it may refer to some biasing effect. 

A.: Strictly speaking, this question is be¬ 
yond the scope of the query service. How¬ 
ever, the idea that this is a function of 
bias is fundamentally correct. What is 
meant is that the picture tube electron 
stream is just cut off, resulting in “black” 
on the screen, when the transmitter is send¬ 
ing this information, known as black level. 

WIDE RANGE TUNER 

P.T. (Kiiigsgrove, N45.W.) sends us the 
circuit of a wide band tuner he has con¬ 
structed and suggests we may be able to 
use it in the “Reader Built It” section of 
the magazine. 

A.: Thank you very much for your 

enclosure P.T. and we will certainly give 
your suggestion due consideration when 
space in that section of the magazine is 
available. 

DRY CHARGING 

CJ.F. (Orange, NJS.W.) writes to ask if 
we would explain how car batteries are 
supplied “dry charged.” 

A.: As the subject would seem one of 
considerable interest to many of our read¬ 
ers, C.J.F., and also one capable of pro¬ 
viding material for a timely article on ac¬ 
cumulators, we will not attempt to answer 
your question here. 

Rather, we will hand it to the “Answer 
Man” with a view to treating the subject 
in the manner suggested above. 




RADIO, TELEVISION AND HOBBIES QUERY SERVICE 

T° assist our readers, “Radio, Television and Hobbies’* conducts a technical query service. 

* Conditions governing this service are set out below:— 

. „? C Ki ,ests for c , 0 ^ ie 2 of circuits or technical queries requiring an answer through the 

p ° 8t by »P°w tal note °L 8 , tamps to the value ot TWO SHILLINGS. Queries 

not urnP* 1 ’]**! by a fee will be answered in rotation on these pages. 

. F ° r .! h e 2/ fee. we wUl supply circui: data, as available, from our files. The amount 
e vane !' but in no case can it include information additional to that already 
published in the magazine. As a rule, requests for circuits will be answered more speedily if 
pSonne! C Cafly dentif,cd and not complicated by questions requiring the attention of technical 

Jbc technical query service is aimed primarily at assisting readers in matters relating 
directly to articles published in the magazine. Answers will be given in note form and only 
?9 ** can be drawn from general knowledge of the relevant subject. We cannot provide 

lengthy answers, undertake special research, discuss commercial designs or draw special circuits. 

^oli 4) wh?S. E |? th ® r i£ ht , to return 5 f uc / y fees or to Iimit the scope an individual 

replj, where it is felt that a partial answer will be better than none at all. Please note that 
the inclusion of an extra fee does NOT entitle correspondents to special considerations. 
rtIir i°.J he n orraal Query service, chassis blueprints are available for most of 

nn aZ 5 thC P 05i i i0 ? o£ h ,? les a«d cutouts for metal-working but containing 

w?. d ^ ai ,* 2Lt W 5/ n ll l tc * f* 0 *? complicated projects like TV sets and oscilloscopes, most 

?Zz8i„“L,/ print; poSS^M °' m08t Pf ° ieC, ‘ "* a ‘*° ‘ valtable - ,rom S/ “>' 

Bo*O h ° Sydney addressed to Technical Editor. “Radio, Television and Hobbies.” 

on Hobbies” does not deal in radio components nor will we debate 
Ruined fron? our advert!K£ tiUve product8 * Priccs and specifications of merchandise must be 
(8) Technical queries are not answered by telephone. 

* .* , ** *, *<* ?— rf t rf*rrfrrr l f irfrr»rvfr frr l ff *- t+t-r r#r ## J 1 
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, %* * * * ****** PHONE 

" KUHUr LA3845 

136 VICTORIA RD. MARRICKVIUE.SyDNEy.N SW 


EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 




WIDE BAND 
OSCILLOSCOPE 

5 Meg. Bandwidth. Push-pull vertical and horiz¬ 
ontal Amplifiers. 8 position, high sensitivity 
vertical Amplifier, Frequency Compensated on 
all positions. Calibrated .02 to 600 volt. Hard¬ 
time base, 20 cycles to 75K. Latest American 
R.C.A. circuitry. Complete with probe. 

3-inch £49/17/6 5-inch £55/157- 


vacuum TUBE 
VOLTMETER 

i veto** range** 3, 10, 30* 100, 
300* lJOO volts AC and DC. 5 


__ _ _1-ohm to 1»<__ 

Contact. Potential compensated. 
Acetone? 1%. Provision for probe. 


£29/15/0 



1962 STEREOGRAM 

R. TV AND H. Oct. Issue. 

KIT SET.£31/10/ 

Wired and Tested .. . . £36/10/ 

CHASSIS AND SHIELD 

ONLY.£1/17/6 

With 101 Audio Amp. 

12 Watt per Channel. 

Wired and Tested.£49/10/ 

Special Accessories Offer when 

ordered with above units. 
Garrard or B.S.R. Chaniser and 
2 Rola 12 P.X. Speakers. 

£27 


TAPE DECKS 
MOTEK — ROBUK 

3-speed, twin-track English unit, as 
used in latest A.W.A. 3 motors, 
push-button with superimposing 
facility. 

£27/15/- 



AMPLIFIERS 

Public Address Range 
240v-AC 



MINIATURE P.A. AMPLIFIER. 
15 WATTS OUTPUT. 

Multimatch Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 
EL.84 output. £17/15/. 


7 TRANSISTOR 
UR RADIO 

Amazing sensitivity. 2 micro¬ 
volts. No noise. Brilliant tone. 
Using latest drift-type transis¬ 
tors. Complete with speaker, 
aerial, filterbox, lead-in, etc. 
Fully tested and guaranteed. 

£31/15/- 

Post 10/-. 

State voltage, 6 or 12. earth pol¬ 
arity. speaker size and aerial re¬ 
quired. Also available for special 
frequencies. Bushfire, Flying Doc¬ 
tor, Small Ships, Services, etc. 


6 

valve 

6v. 

plus 

240v.-10-watt 

£27/15/0 

7 

Valve. 

12v. 

Plus 

240v.-12watt. 

£29/17/6 

7 

valve 

12v. 

plus 

240v.-25 watt. 
£35/17/6 


TRANSISTORISED 

CONVERTER 

TO RECEIVE UNIVERSITY 
LECTURES. 

V.L.2.U.V. 

ON YOUR PRESENT SET. 
RANGE, 20 to 30 Miles, £5/5/0, 
With R.F. Stage Range 100 miles, 
£ 8 / 8 / 0 . 

Post Free. 


Send for full details on Radio¬ 
gram Chassis, TV and 
Amplifiers. 


B.S.R. MONARDECK 

Twin-track, lightweight unit. 

£21/15/- 


HEAD PHONES 

High quality. Lightweight. 

High Impedance. 

2,000 ohm . 22/6 

4,000 ohm . . 25/ 

Crystal. £2/15/ 

Post 2/6. 


COLLARO STEREO 
TAPE DECK 

A, used in R.T.V. ft H. 

stereo recorders. 

Also operates as 4-track monaural. 
Latest hi-fi Michigan heads. 

£36/17/6 


30 Watt. As above EL34 P.P. 

£25/15/0 

40 Watt. As above EL34 P.P. 

£42/15/0 

50 Watt as above EL34 P.P. 

£47/15/0 

100 Watt. As above EL34 P.P. 

£63/17/6 

LINE OR VOICE COIL TRANS¬ 
FORMERS. 

MULLARD HI-FI RANGE. 
5/10 with pre amp base and treble 
boost. Ultra Linear output £21/15/0 
5/20. As above.£32/15/0 


BATTERY-AC 

OPERATION 


TRANSISTOR POWER 
SUPPLIES 

12V DC input, output 150V, 200V, 
300V, 400V at 150mA. 80% effici¬ 
ency. For use with mobile equip¬ 
ment, transmitters, P.A., etc. 

£18/10/. Post 7/6. 

12v input. 150v and 325v 125 mA. 
Fully-filtered, £15/15/. (Post 7/6.) 



VI 

PLAYMASTER 3 

Using the new 6GW8 provides AVi 
watts per channel with an input of 
200Mv and improved frequency re¬ 
sponse/ 150 mA power supply pro¬ 
vides adequate reserve for tuner and 
higher output. 

KITSET £26/17/6 

WIRED & TESTED £29/17/6 

PLAYMASTER 4 

COMPLETE KIT SET 

£36/17/6 

Wind, Tested. Guaranteed. 

£42/10/- 



LEADER 

SIGNAL GENERATOR 
LSG 11 

240v A.C. Powered. 

6 Band, 120 Kc to 390 Megs. 
Provision for Crystal. 

An ideal TV Marker Generator. 

£16/15/- 

PosL. N.S.W. 7/6, Interstate 12/6. 


LEADER LSG.531 

SWEEP & MARKER 
GENERATOR £72 

Including Tax 

240v. A.C. POWERED 2 to 270 Meg 



MULTIMETER 

20.000 O.P.V. sensitivity. 
Ranges: 

DC volts, 0, 10, 50, 250, 500, 1000. 
AC volts, 0, 10, 50, 250, 500, 1000. 
DC current 0.50uA, 0.25, 0.500mA. 
Resistance. 0.50K* O.Smeg.. Snaeg. 
D.B. minus 20 to plus 36. 

£7/19/6 

K50, 50,000 O.P.V. 

Ideal TV Test Unit. 

Current Range to 10 Amp. 

£19/10/- 
MODEL K.2 

2000 O.P.V. Sensitivity: 
Ranges as above except 50uA. 

£5/12/6 

Port. N.S.W.. J/*i Int, 5/0. 

200H 

20.000 Ohm PER VOLT. 

D.C. Volts, 6 Ranges to 2500v. 
A.C. Volts, 5 Ranges to lOOOv. 
Ohms, 2 Ranges. 

Current, 3 Ranges 50 uA to 250 
mA. 

Capacity D.B. Output, etc. 

£5/15/- 


LATEST 

4-SPEED PLAYERS 

240 A.C. Monaural .. .. £7 5 0 

240 A.C. Stereo.£9 5 0 

Battery Monaural.£9 5 0 

Battery Stereo ..£11 10 0 

Post. N.S.W. 7/6: Interstate, 12/6. 


LATEST MODEL IMPORTED 

STEREO 

RECORD CHANGERS 

Best Known Makes, 4 Speed 

£10/17/6 

Post.: N.S.W. 12/6, Interstate 17/6. 
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* ** ***** * phone 

LA 3845 

136 VICTORIA R'D. MARRICKVIlU.SyDNEy.N SW 

EVENINGS & WEEKENDS PHONE XW 5956 


636 KING STREET, NEWTOWN-LA7008 


PLAYMASTER 
GUITAR AMPLIFIER 

Oct. imra* 

KIT SET £31/10/- 

Wlred and Tested . £37 

Punched and Drilled 

Chassis.£2/7/6 

Cabinet .. . .. £8/15/ 

Not including Speakers and Cabinet. 


CITIZEN’S BAND 

WALKIE TALKIE 


10-Watt* Two-Channel, 
with Twin Cone Speaker. 

£25/15/- 

14 WATT 

4 Inputs, Bass and Treble Boost. 
2 Twin Cone Speakers 

£29/15/- 
17 WATT 

Poor-Channel. Bass and Treble 
Boost. Two Twin Cone Speakers. 

£36/17/6 
35 WATT 

Four-Channel. Bass and Treble 
Boost. Speakers: 

2 Woofers + 2 Middle Frequency 
+ 2 Tweeter Cones. 

£52/10/- 

Vibrato, with Foot Control and two 
Pre-set Controls for Frequency and 
Intensity 

£5/5/- extra on all models. 


PLAYMASTER 
101 

This high performance basic 
amplifier Idt, as described in the 
August issue of Radio Television 
and Hobbies, is now available. 

Price £29/10/- 

Wired and Tested. £33. 

No. 9 CONTROL BOX KIT £10/10/- 

WrttED AND TESTED £12/10/ 

Complete Single Unit, including controls and 3 / % r\ / 

anodised control panel. Wired and tested. 


30 WATT 

TRANSISTOR P.A. 
AMPLIFIER 

Kite*!, R., TV & H., Feb. 

£33/15/- 

Wlred and Tested, £37/15/ 


R. TV & H. 
STEREO 

TAPE RECORDER 

MARCH-APRIL ISSUE 

Complete kit set as described, 
including Collaro, Stereo 
Deck. 

With latest Michigan Heads 
and required modifications. 

£95/17/6 

Steel cabinet to fit 

£8 

Wired and Tested. Complete In 
Cabinet with Tape. 2 Dynamic 
Microphones. Guaranteed. 

£120 

Separate chassis and brackets 
and all sheetmefal work , . . 

£5/10/- 

This unit is a triumph in ver¬ 
satility and performance and 
may be connected to any of 
the Playmaster range of stereo 
amps to provide high-fidelity 
standard without any modi¬ 
fication. 


Transistor Portable 
TAPE RECORDER 
AIWA T.P.40 

Complete with Tape, Mike, Batteries. 
Excellent on Music, 

£21/17/6 

CLIMAX. Complete with 
Accessories* 

£16/15/- 

Port„ NJ5LW. 5/-, Interstate 8/6. 


27.240 Megs. 
Range to 3 mile 
over land 
6 mile over water 

KONION CR9 

27.240 
9 Transistor 

£24/17/6 eo. 

PONY 

Ai above. But 
including Broad¬ 
cast Band 

£32/10/- eo. 
ELMAN 

10 TRANSISTOR 
£32/10/- eo. 


Post N.S.W. 7/6. I'state 15/. 


GUITAR 

AMPLIFIERS 


PORTO PLAYER 
UNITS 


£17/19/6 


240 A.C. POWERED 
3 WATT OUTPUT 
4-SPEED B.S.R. Player 

includes built-in amplifier. Speaker. 
Post N.S.W. 7/6, Interstate 15/. 


TRANSISTOR POWER 
2-SPEED PLAYER 
33 and 45 

Complete with Amplifier, Speaker, 

Pa tt y - 

Port N.S.W. 7/6* Interstate 12/6. 


P.A* SPEAKERS 

8 WATT 

8** Units In Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

£6/15/- 


In Double Ended Flares, 
Duolaterai Coverage, 

£7/5/- 

Output Transformers to suit, 
17/6 extra. 


R AERIALS, 3 SECTION 
Mounting, to suit all cars. 
£1/7/6 
Post 3/6 

I WeiKCND - HOLIDAY - CVCNING I 
I DCM0NSTRATIONS AT COLLAROY ( 

| PHONE XW5956 FOR APPOINTMENT TO TEST STEREO, | 
GUITAR AMPLIFIERS AND TELEVISION. 

_ 

CHARGERS 

240 Volt A.C, 

3 Rate 6V, 12V, TRICKLE CHARGE. 

Trickle Charge Position suits ail Batteries. 2V to 12V et 
rate of 200 to 500 MA. 

DE LUXE 

3 amp., £7/17/6. 

4 amp., £9/5/. 

6 amp., £10/17/6. 

10 amp., £13/17/6. 

Rail or Air Freight on. 


STANDARD 

3 amp. 6V, 12V, TRC, £5/15/. 

4 amp. 6V, 12V. TRC, £6/15/. 
Port N.S.W. 7/6, Interstate 12/6. 


IMPORTED 5 WATT 

GUITAR OR P.A. 
AMPLIFIER 

3 Channel Input. 

Complete in Cabinet, 
with Speaker. 

240V A.C. Operation. 

£ 14 / 15 /- 

Post.: N.S.W. 11/6, Interstate 17/6 


Line 


CJ 

Cowl 
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RADIO 


PHONe 

LA 3845 

136 VICTORIA (fa MARRICKVILLt t SyDHEy, N SW 

AND 636 KING STREET, NEWTOWN —LA7008 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 
DULWICH HILL, UNDERCLIFFE, EARLWOOD BUS AT DOOR, STOP No. 


NEW 

HI-POWER ELECTRIC 
BELLS 

50*. or 240*. A.C. Operation. 

2 Mn. Gongs. 

Ideal for paging. Fire alarms or 
Burglar alarms. 

£ 1/10 0 . 

Small l nils, as above. 2-3” bells. 
12/6 


NEW 

ALDIS LAMPS 

11V SIGNALLING UNITS 

Ideal for yachts, etc. Also Spot 
lamps, etc. In transport, eases. 

£5/7/6 

Used. Good Condition. £2/126 
Post.i N.S.W,, 7/6s Interstate. 12/6. 


Vibrator 


Power Transformers 

6V 300V 125mA 

£3 

17 6 

12V 325V 125mA 

£3 

17 6 

NEW VALVES 


6AM5 

. ..7/6 

443 £1 

10 0 

6AM6 

. .. 7/6 

1620 

5 0 

6AL5 

. . 76 

1610 

£1 

6J6 . . 

. . . 7/6 

RK75 

10 0 

6X4 

. . 10/- 

723A 

£3 

866A 

£1 

VR75 30 

15 0 

813 

£3 10 - 

RK48A 

£3 

803 

£3 

954 

5 0 

3A4 

12/6 

VR105/30 

15 0 

84 67.4 

12 6 

6AC7 

7 6 

4D21 £4 17 6 

EI.3NG 

12 6 

12C8 

12 6 

2X2 879 

5 0 

IC6 

12 6 

6AJ5 

5 0 

116 

12 6 

VR150/30 

15 0 

)B7 

10 0 

6AK5 

17 6 

3D6 

10 0 

9006 

5 0 

304TH £1 10 0 

6AS7 

12 6 

2014 

£1 

CK1013 

15 0 

8AM6 

10 0 

6SL7 

12 6 

1X7 

5 0 

F.K32 

15 0 

IMS 

5 0 

FBC33 

12 6 

m 

0 6 

809 

17 6 

610 

10 0 

6AG5 

9 6 

«|7G 

7 6 

EL91 

10 0 

<N7 

10 0 

EF73 

4 0 

XTW62 6U7 7 6 

F.F72 

4 0 

1D5 

5 7 

EC70 

4 0 

6F6 

10 0 

2C26 

7 6 

KF37 

12 6 

RK34 

7 6 

|U4G 

12 6 

1N5 

7 6 

6AG7 

10 0 

1C7 

2 6 

VT502 

12 6 

105 

5 0 

1L4 

8 0 

1M5 

5 0 

6X6 

7 6 

7C5 

5 0 

AVii 

2 6 

7W7 

5 0 

6X7 

5 0 

12A6 

5 0 

12X17 

12 6 

6J8 

17 6 

I1SI.7 

12 6 

6C8 

7 6 

6SH7 

4 « 

VR65 

5 0 

47 

12 6 

12SK7 

5 0 

NEW 6-INCH 


INDICATOR UNITS 

(INCLUDING CIRCUIT) 


13 Miniature valves. 


Ideal 

conversion to C.R.O. 

A postwar model 

that requires 

little 


alteration. 



£9/15/- 



NEW C.R.O. TUBES 


3API-906 

5BFI 

CV112 

VCR138 

VCR97 

5FF7 

CV3M 

VCR5118 


£1 7 
£2 7 
10 

17 

£1 17 
17 
7 

£1 7 


NEW POWER 


TRANSFORMERS 


240v A.C. 50 cycle primaries. 


Standard 6.3 filaments. 


300 x 300v 40mA . 

£0 19 

6 

1960 5” CRO 

£5 10 

• 

1960 3” CRO 

£3 19 

• 

325 x 325v 150 m A 

£3 17 

6 

295 x 295 300mA TV 

£6 15 

0 

1200 x 1200v 500mA £10 10 

0 

800v and 270v. 300mA, ea 

£7 10 

0 

10v 5 amp 

£1 10 

0 

240v-1l0v. 1.3 Kv. Auto < 

£10 10 

• 

150 x 150V 30mA 

£1 5 

0 

225 x 225V 40mA 

£1 7 

6 

124V Doubler 300mA 

£2 10 

0 

130V Doubler 400mA 

£2 15 

0 

120V Doubler, 700mA TV 

£3 10 

0 i 

385 x 385. 100 mA 

£1 17 

6 ! 

300 x 300, 80 mA 

£ I 12 

6 ! 

12* Vibrator, 206v 50mA 

£0 17 

0 

240V, 32v, 40 watt 

£1 7 

0 * 

6* to 240* 40-watt In¬ 



verter 

£1 7 

6 

12* to 240* Inverter 

£1 7 

6 

145* Doubler 450ma 

«3/7/i 

r> 

150v Doubler 500 ma 

£3/17 

6 

220* Doubler 600 ma 

£6 15 


Inverter Transformers 

6V 240V 40 Watt 

£3 7 

6 

12V 240V 60 Watt 

£3 7 

6 

12V 240V 60 Watt 

£3 7 

4 

12V 240V 100 Watt 

£4 9 

0 

32V 240V 100 Watt 

£4 9 

0 

6V or 12V to 240V 40 watl 

:. £1 17 

6 

RELAYS 



6V. 3-pole Miniature 

15 

0 

1700 SPDT 

7 

4 

1300 SPDT 

7 

4 

500 x 500 SPDT 

7 

6 

12 volt* DPDT. 5 amp 

£1 


12 volts DPDT 

12 

4 

lOOpf TX var. condenser! 

i 10 

0 

100 to 500pf 3000*. var. 

10 

0 

500 to 250Opf 750*. var. 

10 

0 

Hi-speed Polarised relay 

£2 It 

0 

400 ohm 

12 

6 

Hl-lo Phono Transformers 

4 

4 

Hi-voltage, l ead-thru Insulators 1 

6 

each; 15/ do*. 



Mufti-strand 4-core Cable. 


yard 

1 

0 

60pf with Vemtee 

£1 1 

0 

30pf 

10 

t 

Throat mikes, new 

3 

6 

OIL FILLED 


CONDENSERS 


5mfd 600V 

3 

4 

2mfd 600V 

... 4 

6 

Imfd 600V 

6 

6 

4mfd 600V 

6 

6 

4mfd 2 5K . 

£1 10 

0 

Imfd. 3000V 

17 

6 

5mfd 5K .1 5K, .1 3X 

AC 


.25 4K .5 2V*K 

eu. 19 

0 

NEW 



3 CENTIMETRE 


51 VALVE TRANSMITTERS. 


Includes IF and Aodk 

> Strip, 


Modulatora. Parabolic Antennae. 


Motors and Wave Guide 

Plumbing. 

£20 



GENEMOTORS 


Input Output 



12* 600* 306mA New 

£9 10 


24* 250* 100mA 

£1 0 


24* 550* 375mA 

£2 0 


24* 250* 60mA 

£1 9 


12* 500* 350mA 

£8 10 


12* 1200* 200mA 

£6 10 


24* 250* 100mA New 

£2 0 


12* 235* 50mA 

£2 19 


12* 350* 50mA 

£2 IS 


24* 540* 200mA New . 

£2 15 


24* 300* 250mA New 

£2 IS 


12* 275* 110mA 

£3 19 



NEW HEADPHONES 

Low Impedance 

American lightweight 12 6 

Australian DIJt 12 0 

USED 

Tested nt.R or CLR 9 6 

Dynamic 17 6 

Single. New Earpiece* 2 • 

Post 2/4 Pair. 

2000 Ohm £ 1 2 6 

4000 Ohm £15 0 

Crystal • . £2 10 • 


240V A.C 
POWER 


COMPLETE 
SUPPLIES 

522 Transceiver. 

£ 10 / 10 /- 


n 


WANTED 


Communications Receivers. Test 
equipment. P.A. Gear. Large or 
Small surplus stock. Best prices, 
('all, write or phone mar time. 


VERNIER DIALS 

45 to 1 Ratio. Mairhead type. 

£2/7/6 

Foot., 3/6. 

5 to 1 Ratio. With Permes Conor. 

£1/2/6 

Port 2/6. 

NEW 

SO MEG l.F STRIPS 

7 Valve. Suit TV. 
or 144 Meg. Gear. 

£1/17/6 

Pom.. N.S.W. lit. tatentate 12 ». 
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COMMUNICATIONS 

RECEIVERS 

B.28—CR100 

6 Band 40 Kr. to 32 Meg., 
Variable Selectivity. 2 RF. J IJ 
Stages, Band Spread. New condition. 
Airtestcd. Realigned. 

£65/-/- 

AR7 RECEIVERS 

Air-tested, realigned. Perfect orde*. 

£57/10/- 
MURPHY—B40 

650 K.C. to 30.5 meg. 


Band. 

Air Tested. 

PERFECT 
240v. A.C'. 


Realigned. 

ORDER. 

Operation. 


NEW METERS 

10mA centre aero, 3Viln, 
100-6-lVOmA. 3C6-0-300mA. 

£ 1 / 10 /- 

ltaA mM 13MI58V. 

£ 1 / 10 /- 

Sin lab. standard la 'cedar ease*, 
t to 3 amp., 0-15 amp- 

£3/15/- 

0-10 amp, 0>5MnA. 4-15 volt. 4-50 
volt. 4-3.504 volt. 

£3 each type 

G.E.C. 3in Panel Mounting. 

0 to 50 raA. 

£1/7/6 


£55 

AMR. 300 

4 Band 1.2 meg to 24 meg. 

2 R.F. Stage. 2 L.F. B.F.O. A.V.C. 
Crystal Gate. Air Tested. Realigned. 
Perfect Order. 

£47 10 - 

AIRCRAFT 

GENERATORS 

24.J2V. 1500 Watt. 

New Condition. 

£ 12 / 10 /- 

ARR2 RECEIVERS 

11 miniature valves. 
Converts easily to 144 me«. 

4- 5 channel* broadcast. 

£5/17/6 

PoM N.S.W. T/0. UttcTMal. 12 0 


NEW 

A.C. D.C. METERS 

4" Paid 
• to 300V 

£1/17/6 

0 to IS amp 

£1/17/6 

0 to S00V. 3” 

£1/17/6 

Sin. 0 to 30 Amp. 

£1/17/6 


No. 19 TRANSCEIVERS 

15 Valves, 2 to 8 megs, and 
256 megs. 

GOOD ORDER. 

£6/17/6 


1935 

TRANSCEIVERS 

The modern version of the SCR.522. 
21 miniature valves. Built-in power 
supply for 24v. 

!0 Channel. 100 to 150 megs. 

£10/17/6 

Photostat copy of circuit. £11-. 


TELEPHONES 
TYPE F 

Magneto Calling Units. Excellent fur 
Intercom, or Ixmg Range sue. Ex- 
etc. 


£4/9/6 


NEW ROTARY 
CONVERTERS 

144 watt. 54 Cycle. 

24v to 32v input. 

Output can be supplied 
for 50-110 or 240v 
m required. 

Soil radiograms, TV, tape 
recorders, fluorescent lights. 

£19/17/6 

■tana. 450 waits. CM/17/4. 
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MICROFILM—A Modem Library 

(Continued from page 14) 


microfilms microfilm and, briefly, 
operates as follows. Reels of high 
quality microfilm serve as the input 
media for the camera-recorder. The 
photochromic film is enclosed in a cham¬ 
ber which .maintains the temperature 
below 0 degrees and also filters out all 
dust particles above one-third micron 
in size. 

Micro-images are recorded on the 
photochromic film in a step and repeat 
manner with consecutive pages written 
in a horizontal manner. The images 
can be either continuously inspected 
during the recording process or at a later 
stage. 

In any case before the contents of 
the photochromic film are printed, any 
errors can be detected immediately 
through the optical system. These can 
be erased by exposing that section of the 
film to the light of necessary wavelength 
and the image recorded again. In this 
way a series of perfect images are re¬ 
corded on the photochromic film. 

After a perfect micro-image matrix 
has been prepared in this way the next 
step is a bulk transfer of the P.C.M.I. 
matrix to a high resolution photographic 
film. 

The transfer is done by contact print¬ 
ing in an environment of dust-free air. 

The images are reduced by this pro¬ 
cess at a ratio of 200:1. The size of 
each image is stated to be 0.0425 x 
0.0550 inches so that on a photochromic 
plate of 3 x 5 inches a matrix can be 
obtained containing 2,625 micro-images. 

Various types of viewers are in stages 


of development so that after a master 
matrix has been retrieved from the index 
any individual picture can be viewed 
at will. 

A file of one million document pages 
can be contained on 400 cards which 
take up a thickness of only about four 
inches. 

For the storage of photochromic 
masterplates a refrigerated unit is neces¬ 
sary. At first thought there seems no 
need to keep the plates after they have 
been transferred. However, such a sys¬ 
tem of storage will have great value 
where periodic updating of the original 
file is necessary. 

Therefore it might be more economi¬ 
cal to keep the original P.C.M.I. master 
plate and when necessary, erase only 
those micro-images that need to be re¬ 
placed, instead of preparing an entirely 
new P.C.M.I. master each time an up¬ 
dating is required. 

Considerable promise exists for this 
method of recording and already ideas 
have been promulgated for the establish¬ 
ment of service centres. 

At these centres smaller users will 
have their documents processed and be 
able to maintain better libraries because 
of the great saving of space. There can 
be branch public libraries all over the 
country containing microfilms of all the 
books in the main library. At a reduc¬ 
tion of 200:1 each card would contain 
about 10 average size books. This is 
about one square inch of card per book. 

It does not require much imagination 


to realise the potentialities of the micro¬ 
film technique in relation to the large- 
scale storage of information. 

Finally, an inexpensive re-recording 
process would benefit myself and other 
householders considerably. It would 
make available many drawers and cup¬ 
boards now filled with negatives and 
photos of uncles, aunts, mother and 
father, sisters, brothers, their babies and 
relations in all stages of development 
and ages, trips to the mountains and on 
boats, the big fish Dad caught, and so 
on. My estimate for myself is about 10 
Minicards or P.C.M.I. or perhaps one 
complete Walnut! 


I MICROPHONES & ACCESSORIES 
Type RFC5 
£13/3/1 



(High 

impedance). 
Type RFC5/L. 

£19/3/7 

(Low 

impedance, 
200 ohms). 
Technical 
pamphlets will 
be mailed on 
request. 
Other types 
also available 
from 


NEWTON McLAREN ltd. 

IT LEIGH ST., ADELAIDE, 
and leading wholesaler • 



BIG THINGS in 


SPECIALTY 


LM 20 


AT / 


TRIMAX 


Today the emphasis is on smaller components and our own 
lamination and heat-treatment section can cater for your special 
needs for small transformers. The illustration shows a typical 
example of a specially-developed low-level transformer in a 
Mu-metal case. Overall size is only li" diameter by H". 

This is one of the many special transformers designed 
and developed by our highly-skilled engineers. 


ANOTHER 


Consult us for all small power 
or audio transformer requirements. 


SIWAUlj| 


A 


L M ERICSSON PTY. LTD. 

CNR. WILLIAMS ROAD AND CHARLES STREET, NORTH COBURG, VIC. - - PHONE 35 1203 
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WANTED TO BUY, SELL OR EXCHANGE 


Advertisements may be inserted in these columns at a cost of 3/6 per line, each 
fine containing approximately five words. To ensure publication, copy and cash much 
reach the office by the first of the month preceding date of issue. The envelope 
should be addressed, "Advertising Department, Radio, Television and Hobbies," 
Box 2728, G.P.O., Sydney. Please refer to classified form on page 120<. 


S ELL: All back issues. R. TV and H. in stock 
at all times. 1939-55 copies, 1/6 each; 56-58 
2/ each; 1959 on, 3/ each. Post. inci. Phone, 
write or call, T. Weir, 56 O’Connor St., Haber- 
field, Sydney. 71-2569. Wanted to Buy copies. 


CELL: Gramdeck tape recorder as Advert, in 

° R. TV and H., as new, £18. 16 Mary 

St., Lidcombe, Sydney. 


M ODEL AND EXPERIMENTAL Engineers’ 
Supplies stocked. Catalogue 6/6. Bolton 
72 Xing St., Sydney. 


CELL: 

•*'' scri 


_ Rola 12 Px, £10; New Derem Tran¬ 
scription Cartridge, £9. 49-5183. 


S ELL: 5w amp. 4-speed BSR deck, 12m Spkr. 

Microphone, £22 or Best Offer. D. Blanks, 
29 Elizabeth St. S.ll. Vic. 93-2629. 


S ELL: One Bendon A.C. Millivolter with HF 
Probe, £18. Reads 0-10-100-1000 milli¬ 
volts. 3db 2 cps—100 mc/s and 0-10-100-1000 
volts. 3db 5 cps-200 kc/s full stabilised power 
supply lare 4in meter. IB1464, Melbourne. 


S ELL: New OC71, 73’s equiv. TS2, SFT 152. 

OC72’s equiv. S’rTin, 123, 2N217 all 10/ 
ea OC44 equiv. SFT 107, 108, 12/6 ea. 0071 
equiv. 2N370. 371. 2/ ea. OA85, 3/6 ea. Power 
type 2N301, 2N257, OC23, SFT 240, 211. 10/ ea. 
OA31, 15/ ea. Add 2/6 pack and post. A.C.E. 
Electronics. Box 145L, G.P.O., Adelaide. 


;ELL: 12 Volt Tacho, £7. 4 Valve Mantel 

' Radio, £4. LY9872, Sydney. 


^TRANSISTOR Radio Repairs. All makes of 
* Japanese sets repaired. We have most spare 
parts, but for use in repairs only. Send set, less 
leather case, by reg. post from anywhere in Aust. 
7-day service, “toughies" take a little longer. We 
also repair Jap. Gramo motors to keep correct 
Speed. Peter G. Broughton, 209 George Street, 
Sydney. Phone 27-5831. 


CELLING OUT. Tape Decks, Recorders. Test 
gear varied stock of surplus items. Appt. 
only Wright, 8 Andover St., Carlton, N.S.W, 


E LECTRONIC ORGAN Enthusiasts—join the 
THEATRE ORGAN SOCIETY of Aust 
only society catering for interests in all kinds 
or organ music. Free brochure. 10 Caloola Road, 
Wentworthville, N.S.W. 


TEKNI 

-CALS' 


Technical Transfers 
FOR PROFESSIONALLY MARKING AND 
TITLING INDUSTRIAL, SCIENTIFIC AND 
AMATEUR EQUIPMENT 


By using Tekni-Cals it is easy to pro¬ 
duce factory- finish markings and titles 
on your prototype and home-built equip¬ 
ment at low cost, without the aid of 
special devices. 

Tekni-Cals are supplied in book form, 
each book covering a particular subject: 
Audio, Hi Fidelity, Transmitters, Re¬ 
ceivers, Instruments, Oscilloscopes, 
V.T.V.M. and Decade Boxes, Workshop 
and Dial Sets. 

Write TODAY for a Free Catalogue. 


TEKNI-CALS' 


CUT AND MAIL 


Electronic Supplies, 

Box 417, P.O., Crown St., Sydney, N.S.W. 


NAME 

ADDRESS 
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T/OLKS. Wireless for Modification Data, step 
~ by step instructions, including circuit dia¬ 
grams, R1155, SCR522, BC454, etc. Ex Service 
Equipments Catalogue posted, 5/5. Herron, N9, 
Brisbane. 


ADVERTISERS INDEX 


A.C.E. Radio .122-3-4 

Amplion (A’asia) Pty. Ltd..87 

A.R.T.C.Back Cover 

Amalgamated Wireless (A*asia) Ltd.Front 

Cover, Inside Front Cover .. 32, 46, 59, 89, 
116, 117, 119, 127 

A. and R. Electronic Equipment Co. Pty. Ltd. 102 

Arrow Electronic Equipment Co. Pty. Ltd. . . 103 

Audio Engineers Pty. Ltd.94 

Adcola .. .. 55 

Bardsfey Import Trading Co..16 

Batman Basement .. .. .. Ill 

Bright Star Radio .113 

Broadway Electronics Pty. Ltd. ..2-3 

Birko Electronics.120 

British Merchandising.86 


- 1 

CELL: 3 speaker system. 9 cu. ft. enclosure. C 
16m leak Bass Speaker. lOin Wharfedaie. £50 < 
or otter. A. Cole, 114 Woronora Pde.» Oatiey. < 
Evenings, LU1126. 1 

CELL: 3BX Receiver and Xmitter. Both work 
O.K. £35 less Mike and Speakers. Offers 
considered. 2 Milton St., Canterbury, Vic. 
WF8653. 

IX/ANTED. 3B or 3BZ transmitter, 12V, mike. 

** Details to R. Osborne, Bridport, Tasmania. 

IUV1CROGROOVE DISCS from your Tapes. 

Also Tape Copying Service, highest quality 
discs at all speeds. Prompt service. Moderate 
charges. Country and Interstate enquiries wel¬ 
comed. Vitatone Recording Studios, Box 18, 

Post Office, Lane Cove, N.S.W. Phone (Syd.) < 
42-6154. 

DOOXS. TV Servicing, 10/6; Basic Electricity, 

■*“* 7/6; Radio Fundamentals, 10/6; Calculus, 7/6; 
Nuclear Physics, 5/6; Organic Chemistry, 5/6; 
Physics. 8/6; Astronomy, 5/6; Trigonometry, 3/6; 
Clear Thinking, 3/6; Relativity, 2/6; Yoga, 2/6; 
Post Free. Popular Science Syndicate, 3 Broad¬ 
way, West Pymble, Sydney. 

1 T , APE to DISC SERVICE. Weddings, Social, 

* private recordings. Moderate charges, from 
15/6. Highest quality. Speedy service. Phone 
WF8336, ‘‘John B,” 37 Halley St., Fivedock. 

CALE: Hammeriand HQ180E General Coverage 
Receiver, suitable 115/240 volt 50/60 cycle, 
540 Kc to 30 m/c with Band Spread Dial on 
Ham Bands, Latest of its type by Hammeriand, 
triple conversion, xtal oscillator, x filter IF, 
100 Kc x marler, SSB upper, lower and AM, 

.5, 1, 2, 3 Kc Selectivity positions, fast attack 
w»:h Slow Medium fast delay AVC, adjustable 
slot filter, 18 tubes. A highly sensitive dx receiv¬ 
er in top notch condition. Cost owner over 
£400 on direct import. £290 cash. A. G. 
Swinton, UK2AAK, C /- P.O., Kulnura. 

/"A KG AN. Fully transistorised, twq-manual. 
^ Constructional details, 14/. See our adver¬ 
tisement in this issue. Electronics Publications. 

ATEW BOOK. “BASIC TV COURSE." Just 
received from U.S.A. See our advertisement 
in this issue. Electronics Publications. 

OADIO AMATEUR CALL SIGNS BOOK 
(Aust.). Just out. Price 6/8. See our advert, 
elsewhere in this issue. Electronics Publications. 

PREMODYNE TUNER. Sept. '62; add to 
* any hi-fi rig, works well; at cost, £9. Post 
free. Leonard, Glencoe West, S.A. 

CELL: M.B.H. 14in arm, 2 D15K Heads 

° (L.P. and 78), MKI Stereo Head. £20 or 
best offer. Wattle Grove, Thirlmere. 

PARTRIDGES. G.E. Stereo Diamond, £5. 
^ Elac Mono, £5. Both Hi-Fi, Magnetic. 

59-5908. 

HTAPE TO DISC. Have your own taped items 
* faithfully reproduced on acetates or pro¬ 
cessed records. W. and G., 185 a’Beckett Street, 
Melbourne. 34-3716. 

TESTING EQUIPMENT . . . Bargains. Rare 
* opportunity to pick up valuable near new 
testing equipment ... 1 Cathode Ray Oscillo¬ 
scope (Philips 5659), £110; 1 Oscilloscope 

(Philips 5602), £300; 2 Generators (Philips 

GM2317), £97/10/ ea.; 1 Millivoltmeter (Philips 
6012), £90; 1 Measuring Bridge (Philips 4144). 
£70; 3 Multimeters (Philips 817), £19/10/ ea.; 1 
Square Wave Generator (Philips 2324), £52/10/; 

1 Tube Tester (Precision Apparatus Co. Model 
10-40), £110. Contact: C.A.V., G.P.O., Box 

2615, Sydney. Or Phone 61-4923. 

ATEW Valves in cartons. 1R5, 1T4, 1S5. 3S4, 
3V4, 9/ each; 6AN7, 6N8, 6V4. 6M5, 6AD8, 
6BD7, 11/ each; 6ES8, 6BL8, 6EA8. 6B26, 6BM8, 
12BY7, 15/2, 6AL3, 6BX6, 6WS8, 13/ each; 
6AQ5, 6BA6, 6AN6, 6X4, 6AX4, 10/ each; 
6D06A. 5AS4, 6CM5, 15/ each. If the valve 
you require is not on this list, please write, 

J. Russell, 4 Station St., Whltebrfdge. 


Electronic Developments Services. 39 

Electron Tube Distributors .. .. 27, 35, 33, 61 


Electronic Developments . 74, 75 

Electronic Publications .42 

Electronic Industries Imports . 60 


OOCKET SUPPLIES! Kits, nose cones, body 
tubes, fin units, engines and technical data. 
New illustrated Catalogue. 2/6. Model Rocketry, 
173 Wattle Street, Bankstown, N.S.W. 


Printed and published by Sungravure Pty. Ltd. at 
the registered office: 21-29 Morky Avenue. 
Rosebery. N.S.W. 


Faulk, F. and Co. 


General Accessories Pty. Ltd. 
G.R.D. . 


Ham Radio Supplies.110 

Homecrafts Pty. Ltd.104 

H. B. Radio . 91 

Heating Systems .107 

I. Cjg. 79 

Jacoby, Mitchell and Co.10 

Lempriere, O. T. .. ...'J 

Magnetic Sound Industries.98 

Magrath, J. H. and Co.• • 

Master Sound Sales ..91, 102 

Macks Electronics .. 

Master Electrics . 

Muliard (Aust.) Pty. Ltd.22 

McClelland, W. J. and Co.• • 

Maurice Chapman ... Z6 » 

Newnes, George. ;■ • 

National Radio Supplies.82, 83 

Paton Electrical Industries . * 

Paragon Radio . 

Prices Radio .. .-A* 7? 

Payne, Ronald J. .... I®’** 

Rosicrucians (Amorc.), The .•• • • *J 

Royce .. • * * * 

Radio House Pty. Ltd. 

Radio Parts Pty, Ltd. 

R.C.S.. •• •• •• 

R.D.S.. .. 

Selex Decal - - • • :. c, 

Stotts Correspondence College.J* 

Standard Frequency .rr 

T.D.B. w 

Telecomponents .... .. 

Tudor Radio . 

United Radio Distributors .. .. 

Universal Stylus .. 

University Graham Instruments. 

Watkin, Wynne Pty. Ltd.. 

Waltham Trading Co. 114 » 

Warburton Frank! Pty. Ltd. .. .. .. 58, 70. 

Wagner, R. H.*. 

Winser, Keith.. 

William Willis. 

Zephyr Products . 46, 80, 95, 


38 

105 

85 

93 

24 

71 

115 

34 

108 

95 


71 


S ELL: Latest Stromberg Carlson, brand new 
23in TV chassis, Model 4A 312 and 4A 311, 
13 Channels. Complete with all Valves, Tuner. 
Knobs and Mask, less Deflection, Yoke and Pic¬ 
ture Tube. Plus Packing and Freight, £38/10. . 
S.T.C. Transistors: 2N 1108, 10/6; 2N 1110. 

'7/6; 2N 1111, 7/6; 2N 1112, 7/6. New 8 Tran¬ 
sistor Stromberg Carlson, Model 81 T 10. Car- 
Portable. complete with Carbrackets and Battery, 
reduced from £44 to . £25. Plus freight. Elec¬ 
tronic Developments and Service, lc Adelaide 
Street, Bondi Junction. Telephone 38-3275, 

ELCOME to the AUST. TAPE RECORD 

ISTS’ ASSOCIATION, the most reward¬ 
ing hobby known for all ages. Tapesponding can 
put you in contact with people all over the 
wcrld for exchange of ideas, music, educational 
knowledge or small talk. For details write, The 
Secretary, P.O. Box 67, Eastwood, N.S.W., Aus¬ 
tralia. 


W 


ANTED. Beam Motor, 832 valve. 

44-1567. 


E LECTRONIC ORGAN COMPONENTS AVAIL 

ABLE:—Keyboards, key contact blocks, wiper 
plates, stop switches, pedal boards, toe pistons, 
relays, console magnets. Also sundry components 
such as gold clad wires, felt, screws, springs, 
oscillator coils, etc., suitable for Douglas Organ 
construction. We have the Clyne organ construc¬ 
tion kit with circuit diagrams and other Mono¬ 
phonic and polyphonic instrument data. Also pipe 
organ components, also ready built electronic 
organs. Catalogues available from Peska Trading 
Co., P.O, Box 38, Ivanhoe, N21, Vic. 


Radio, Television & Hobbies, March, 1963 
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Now, for the first time in Australia! 



Now available for home use... 

RCA RED SEAL SOUND TAPE 

The same superlative quality sound 
tape used for RCA master recordings. 


The finest in recording tape is now yours to 
enjoy for home recordings! RCA Red Seal 
Sound Tape, the tape used by professionals, 
offers you superb tonal fidelity and wide 
dynamic range. 

Use RCA Red Seal Tape for all home record¬ 
ings, including your favourite music—sym¬ 
phony, opera, pops, jazz. Then listen to the 
most glorious reproduction of home recorded 
sound you have ever heard. 


RCA Red Seal Sound Tape is available in all 
popular reel sizes (3", 4", 5" and 7"), all 
popular lengths (300, 600, 900, 1,200, 1,800 
and 2,400 feet) in acetate, Mylar* or tensilised 
Mylar bases. 

Look for this bright new package at your dealer. 
If he doesn’t yet have new Red Seal Tape, ask 
him to order it for you. Then get set for a new 
experience in sound. (* Registered DuPont Trade Mark.) 

For further information and literature, 
contact RCA of Australia. ... 



RCA OF AUSTRALIA PTY. LTD. 

AN ASSOCIATE COMPANY OF THE RADIO CORPORATION OF AMERICA 

The most trusted name in sound 


SYDNEY: 221 Elizabeth Street. 61 8541 
MELBOURNE: 2 Stephenson St., Richmond. 42 4586 
BRISBANE: 173 Ann Street. 2 7884 
PERTH: 280 Sterling Street. 28 1459 

S.A. Distributors: Newton McLaren Ltd., Leigh St., Adelaide 5101II. 



RC.8I .FPC a 
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This A.R.T.C. Success Story Can Be Yours! 



THESE LECTURES 
CERTAINLY 
GIVE YOU A 
LOT Of= 

TRAINING FaST*/ j 



GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegurd your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited +o mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 



AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 

PTY. LTD. 

E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone: BA4891-2. 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 

Dear Sir , 

Please send me, without obligation , your fra 
booklet “Careers in Radio and Television 


NAME . 

ADDRESS- 


































































